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PREFACE 


TO 


VOLUME THE THIRD 


It is somewhat difficult to avoid perfect sameness 
in successive Prefaces to a Work on the same subjects, 
by the same writers, and addressed to the same readers ; 
but the continued and extended support which the 
“ Mechanics’ Magazine” has experienced from both 
the writing and the reading Public, makes the perio- 
dical renewal of our acknowledgments a duty as in- 
dispensable as it is grateful. 

Although many ages hare elapsed since the study 
of Nature was emancipated from the monopoly and 
mystification of the schools — since philosophy took 
the course of penetrating into her piysteries by expe- 
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riment and obseryationj and making the real knowledge 
1 hey acquired available tb. all the world ; there remained, 
till very recently, another important step to be taken 
before the benefit of that reformation could be said 
to be universal. Science had dispensed her sweets 
among the educated and affluent alone : she had still 
to visit the dwellings of the unlearned and poor. A 
solitary, attempt to enlarge her sphere of usefulness 
was made at Glasgow by Dr. Birkbeck; but his 
efforts extended not beyond the delivery of lectures 
to the artisans of that city, and nearly another age 
was suffered to pass away before either the example 
of that enlightened individual was generally followed, 
or that mightier engine, the Press, was called in to 
assist in the dissemination of a kno)vledge of principles 
among the working classes, and in obtaining from them, 
in return, those benefits which practice has it so much 
in its power to confer upon theory. 

The “ Mechanics’ Magazine,” it was, which first 
proposed to teach science to mechanics, and invited 
mechanics to lend their aid to men of science. We 
chose for our labours an extensive field of original and 
valuable talent, which had hitherto yielded little or 
nothing, because neither was that talent properly che- 
rished, nor any means taken of gathering in its fruits 
when ripe. We addressed ourselves not to bookwise, 
but to practical men — to those who, the moment that 
they invent, put their hand to the tool that is to realize, 
and who are, therefore, the more likely to pursue only 
'what is useful. To use the words of an intelligent 
Correspondent — “Theory without practice is, as it 
were, a hidden treasure, unknown to and of nd use to 
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the world ; while practice is the same treasure in the 
hands of the benevolent — 

— ‘ JLike the dew, with gradual, silent power, 

* Felt in the bloom it leaves along the meads/ , 

And one great advantage to be reasonably expected 
from such a work as the ‘ Mechanics’ Magazine’ was, 
that it would make practical men of those who before 
were mere theorists, and give a knowledge of theory 
to those who were before merely mechanical.” 

Nor have our hopes been disappointed. Our 
appeal to the intellectual energy of the Mechanics of 
Great Britain and Ireland has been answered with so 
much promptitude and ability, that we may safely 
assert there is a larger portion of useful matter, from 
original thinkers, in the three volumes of the “ Me- 
chanics’ Magazine,” now before the public, than is 
to be found in any other publication of the present 
times. 

We do but justice to our numerous contributors 
(our own share of the merit is but small) in this 
assertion of the value of the work. We confess that, 
without the co-operation of that numerous and most 
valuable class of our fellow-citizens, to whom we, and 
the public generally through us, are under so many 
obligations, the “Mechanics’ Magazine” could not 
have occupied the ground which it does ; but, with 
this powerful and (we are happy to say) increasing 
co-operation, we hesitate not to say that we have 
been an instrument in elevating British Mecjtianics to 
a rank in the scale of public importance, which, though 
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they may have^lways deserved, they have never 
before attained. 

Amongst other things, we have taught them to 
combine, though not for the small purposes which have 
often (we say not always) marked the combinations 
of Mechanics, but for that more general and noble 
purpose — the acquisition of knowledge, and the action 
and reaction of intellect. It gives us pleasure to think 
that this good seed, of which we, in our humble way, 
were among the first (if, indeed, not the very first) to 
sow, is diffused throughout the country, and springing 
up with as much strength and vigour as the best friends 
of the best interests of mankind can desire. 

We have the gratification of knowing (and we 
have our information from the most able and eloquent 
friend of the Mechanics now living — the distinguished 
individual whose Portrait adorns our present Volume) 
that Institutions not nominally mechanical, but com- 
posed of real mechanics, controlled by real mechanics, 
and devoted to subjects of I’eal mechanical utility, are 
rapidly establishing in every part of the country. 
“I reckon,” says Mr. Buouen am, “nearly thirty since 
my Tract was published, and in every one the prin- 
ciple there laid down, and in which you and I agree, 
of leaving the management to the men, is recognised 
by express laws.” 

Who is there thatrejoicesnotatsodelightful apros- 
pect ? It is an application of sound philosophy, and not 
a mere prediction or hope, to say, that the result will 
be more substantially and more extensively beneficial 
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than that of any other species of learned or scientific 
associations, however highly patronized or liberally 
endowed. 

The approbation bestowed on our labours has, 
happily, not been confined to the class with which we 
are more immediately connected, nor indeed to any 
one class of men in the country ; for, without any 
distinction of party^ — without any allusion to politics— 
without the least reference to any thing which could 
divide society, we have received the most flattering 
testimonies from the very foremost men in station as 
well as in talent, that the “ Mechanics’ Magazine” is 
a Work which has “ done the State some service 
and which may yet do much more, if conducted in 
future (as it is our humble resolution it shall be) in the 
same spirit by which it has been hitherto distinguished. 
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** They helped every one his nelghbonr, and every one said to his brother, Bo of Rood eonraga 
So the carpenter encouraged the goldsmith, and he titat smootheth with the hammer him that smote* 
the anvil, saying, It is ready for the soldering ; and he fastened it with nails, that it should not be 
moved.*'— /saiaA xli. 6, 7. 



Sir, — V'ou were pleased to insert, by the sagie power, namely, a pen* 
some time ago, a description of my dulum or lever, wood to 

new crosfMnitting saw. I now lay be< be sawed is fixed on Ibe th^ 

fore you another contrivance of mine, is required is to keep the leifer movii^ 
of a pit-saw, for cutting wood into between two springs ; and one man 
planks and deals, which is wrought may do this with ease, vritb thiea or 
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four flaws %i Hhe fmat. I also of f^0{»er kiiM«nd weight, will 
flhcwn hour th% teVe> fohy he applied drive a machine that would require a 
to other machinery, moving either two-horfle power to do it. Itis tery 
heltfl, chains, or teeth. The laborious, in some cases, working at 
length and weight of the lever form machines by a crank with the hand or 
its power, and these may be increased foot, and the lever may be applied 
according to the power that is re- to such with great advantage, 
quired to drive the machine which it Dixon Valiancb, Mechanic, 

may be applied to. I have found by Liberton, Lanarksliirc. 

•ieperiment, that a man with a lever. 



Description. R the rollers ; N the frame that the lever 

Fig, ]. represents the pit-saw, for cut- is fixed in, with its jointed inovenients. 

ting wood into planks and deals. A shews The length of the lever may be twelve or 
the saw-pit ; B the saw, whicli, when put fifteen feet. 

in motion, slides upon two steel rods, Fisr* 2. represents the lever applied fo 
CCCC ; D D D D is the frame wliich the machinery ; A is the fulcrum of the lever; 
saw works in; F the pendulum, or lever; B the shaft which gives motion to the 
G the fulcrum ; H H H the jointed move- wheel; the lever moves between two 
ments which give the motion to the saw; springs, which makes its motion more 
11a shaft, which is jointed near the ful- easy, 
crum of tlie lever, and brings fonvard ^ 

the wood to the saw, by turning round new mode of fulling cloth. 

a windlass ; K a rag-wlieel, which is on Messrs. Northnip and Dillon, of 

the end of the wlndla.s», by which the New Jersey, North America, have 
flhftft, I !, turns i* round ; L a spring, to proposed a method of fulling cloth 
'keep the shaft In the teeth of the rag- without employing soap or any othei' 
wheel; M a catch , o the wood fixed on alkaline matter, and without steam, 
‘hht feme 'mnvliig forward on rollers ; in a much shorter time, 'and in a 
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more perfect manner, than has been 
l^retoforc accomplished ; their pro- 
ces» is described as follows : 

** After the oil has been removed from 
the cloth, it is to be dried. A composi- 
tioii is tiien made of rye flour and pore 
water, in the proportion of four quaits 
of the flour to eight gallons of water, 
which is to be boiled to the consisttmcy 
of a thin paste, o" the flour Aiay be mixed 
ill liot water. 7 'he cloth is then to be 
inaile sufficiently wet with the paste 
(which may be applied either waitn or 
cold), aud put into the same kind of full- 
ing thills, and beat about, as is custoniary 
when snap or steam is used. When tlie 
cloth has been snfficiently fulled in this 
manner, the paste is to be washed out or 
iCOLired with pure water. 

** 111 the same maiiuer a thin paste, 
made of wheat oats or barley flour, may 
be employed, and other vegetable sub- 
stances of a similar nature may be used 
in the piocessof fulling with great ad- 
vantage : the employment of vegetable 
matters, instead of animal matter, in the 
process of fulling, being the substance of 
tlie invention. 

** By using these materials, the doth 
becomes fulled to a proper thickness iu a 
much sh'orc*n‘ time than with soap; is 
softer, flruier, and less worn iu tliemill; 
costs ,'ln America) one-flfth the expense 
of fulling with soap, and retains die 
colour of indigo blues, aud all other co- 
lours that ai'c dyed before fulling, in 
gi eater perfection than when soap is em- 
ployed.*’ 


IDEA OF AN AIR ENGINE. 

Stb, — I have long entertained an 
idea, that an engine might be so con- 
trived, that it could be worked by a 
succession of powerful explosions of 
coirdcnscd air through a valve, on the 
principle of the air-|!^n ; but I have 
jfiven the subject more attention since 
fiteam-enifines were app]ic4 propel 
vessels at sea, and since the distress- 
ing accidents that have occurred by 
the use of fire. In the ardent hope, 
however, that the folloAving (1 admit) 
4»rude sufgestion may meet the eye, 
and^attraetthe attention, of some per- 
qualified to entertain tlie subject, 
I 4a)l Ameod to detail my ideas. 

'W0 fiDere juppoaitiun that a 


force h required equal to the power 
of steam, to rapidly raise the lever of 
the en^ne, I profjose, that immediv 
ately under the piston of an engine 
there should be placed a large cylin- 
der, capable of containing a suflicient 
quantity of condensed atmospheric air| 
over the valve of which cylinder the 
piston should closely enter to a pro- 
|:^r depth, and be ready, on the ac« 
tion of a spring or trigger, to receive 
the whole force of the explosion, and 
thus violently force up the lever in 
the same proportion of power as is 
now done by steam. With a view to 
check the sudden shock the engine 
would thus receive, an arm-spring of 
sufficient power might be applied to 
command the piston inaide, and at 
the top of the cylinder. Another ex- 

S losion from the chamber of con- 
ensed air would bring down the pis- 
ton with equal force. With the view 
to keep this chumber (containing the 
condensed air) constantly charged to 
the very highest pressure, whereby an 
c<iually effective discharge could be 
made each moment, I propose that 
ail air-pump should be attached to 
the engine, which could be worked 
by the common motion of the lever ; 
or that a man should turn awheel, 
which, by being connected with other 
wheels, springs, and proper ma- 
chinery, the valve of the air-eylinder 
urould be opened, and the air there in 
brought to act against the extremity 
of the piston, which would thus be 
forreil up with extreme violence, thus 
raising the lever ; in a second of time, 
the air-pump could then force in as 
much as had escaped in the first dis- 
charge or explosion, aud then, in 
equal and due time, the piston would 
he ready to receive a second explo- 
sion, of precisely the same power as 
the former, to bring it doivn. Thus, 
by a well-regulated and scientific 
movement, in rapid succession of 
powerful discharges of condensed 
atmospheric air, "a force could be 
brought to act up and down fully 
equal to steam. 

As tlie air-pumps would be by this 
constant work rendered Very hot, 
w’hieh would heat the cylinder or air- 
chamber so much, that thereby the 
air might be dangerously rarefied, I 
propose that the pumps should be 
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encircled or enclosed in a case witb a 
sufficient quantity of cold ^vater, and 
which, by a simple contrivance, in 
a certain number of turning's of the 
, wheel (equal to five minutes* time), 
could be let off, and a fresli supply 
of cold water made to rush in from a 
reservoir above, to supply the place 
of the water heated by the barrel and 
action of the air-pumps. Tliis cold 
water, so often repeated, or made to 
be constantly runnini^ off, would serve 
to condense the air in the cylinder, 
and enable it to receive a greater 
quantity than it otherwise would. 

If it should be considered that one 

S linder would be insiiflicient to force 
e niston up, and then down, there 
mignt be two cylinders, one to force 
it up, and the other to force it down ; 
and if so, then the air-pump could he 
filling the one during the expulsion 
of a part of the air in the other ; thus 
both would be kept alternately work- 
ing. Each chamber might be capa- 
ble of containing, upon the princi- 
ple of the air-gun, as much air as 
would hold fifty discharges ; owe o«/y 
of which discharges would be let off 
against the piston, on which the air- 
pump would instantly after force in a 
fresh supply of air to the very highest 
pressure ; f/ius every di'schar^e would 
le of equal foi re. The man who 
turns the wheel could have his move- 
ments regulated by a given scale, or 
pendulum ; and it* is not improbable 
that, in places where the engine could 
1^ placed in a fixed and steady posi- 
tion, the whole machinery could be 
worked (provided the air-chamber 
was previously charged) bv a power- 
ful clock and inultiplied wheel move- 
ment, with lieavv weights and inain- 
itaining power, v/hich could be wound 
Ap every twenty-four hours ; or after 
the attend RTit had let off the first ex- 
the machinery could be so 
that, by the turning of a 
wheel, every succeeding explosion 
xould he let off bv the action of the 
eBfdne itself on dbe trigger attached 
to the cylinder. 

It is ihnofC needless to observe, 
that if something like this plan could 
be carried into ^fleet, the great ex- 
^pense of fuclwoidd be saved, and 
ffafety ensured from fine. 

If yeup Sir, shall dhink this sug- 


geation worthy of a page or two In 
your useful Magazine, you will 
greatly oblige me by inserting it. 

I have the honour to be, Sir, vour 
most obedient servant, W. tf. (1 

ON THE PROPERTY OF ANIMAL CHAR- 
COAL TO PREVENT THE CORRUP- 
TION OP WATER ; BY A. CHEVAL- 

LIER. 

Having been consulted by M. B. 
on the means of preventing the water 
of a pond in his garden from becom- 
ing offensive, I suggested the use of 
Animal Charcoal, and begged him to 
let me know the result of the expe- 
riment. A letter addressed to me on 
the 1 5th of November last, assures me 
that the experiment has succeeded 
perfectly. ^I'he following is au ex- 
tract of tlie letter ; 

“There is a pond, of nine feet in dia- 
meter and three feet deep, in the garden 
of M. B., the water of wliich is u»ed for 
watering the garden, q’lie pond is filled 
wiih water from a well ; but, on the ap- 
proach of autumn, it becomes offensive, 
ai.d a mephitic odour arises from it. 

“ When it was aninuilly cleaned out 
(au operation for which buckets were 
found necessary), there v\as found in tho 
bottom a putrid slime, whici) rendered 
this work very disagrceiible, and per/tapa 
dangerous, 

“ 'Phis year, on the lOth August, 182.3, 
M. D. had 45 lbs. of animal chaixoal, in 
powder, thrown into the pond; being 
careful to have it spread equally, by 
mediis of a basket of open wicker-work 
carried over the surface of the water: 
the powder which floated was soon pre- 
ci pared to the bottom. 

** ■'fhis water was used for watering, 
and partly renewed as it became neces- 
sary. The waterings ceased about the 
middle of September. The water, which 
was then 20 inches deep, was left undis- 
turbed, and has not been since changed ; 
and although it is discoloured and even 
greenish, it is entirely inodorous— 
to the animat charcoal** 

M. B. having sent me a bottle of 
the water, I observed, on examining 
it, that it had neither a disagreeable 
smell nor taste ; and that, during tbe 
eight days which have elapsed since 
its removal from its carbonaceous bed. 
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it has not undergone any change, and 
ahows no signs of corruption 
The animal charcoal which has been 
thro\vu into the pond may, when taken 
out, be used as a manure ; and this 
manure, which, by slow degrees, im- 
parts to vegetables the substancj^s 
which it has absolved, is one of those 
which merit a most attentive exami- 
nation. 


THE ART OF TURNING. 

Sir, — A mongst the various works 
that treat on practical inechanica, I 
have often felt surprised that so few 
have been given to the public on Turn- 
ing, which is ijot only an extremely 
useful, but highly ornamental art. 
For though, of late years, many gen- 
tlemen have turned their tlionglUs to 
this subject, they have not conde- 
scended to publish to the mechanical 
world the fruits of their labours, and to 
treat the subject in that scientific man- 
ner which it demands : indeed , the only 
work that seems at all calculated for 
the practical mechanic, in the Intrher 
department of the art, is one that is 
but very little known, 'but which de- 
serves more coiisiderutioii than it has 
hitherto met with — I allude to a pub- 
lication, which came by mere chance 
into my hands very lately, entitled. 
Specimens of liccentric Circular 
Turning, wdth practical Instructions 
for producing corresponding Pieces 
in tnat Art,*' by IMr. Ihbetson. It 
is a work extremely well calculated 
to direct the workman how to exe- 
cute those embellishments so often 
pointefl out to his imitation in re- 
markable specimens of turnery, but 
which, unfortunately for the mere 
workman, are hut little known, partly 
Owing to the very expensive appara- 
tus thought requisite, and partly to 
the want of a familiar explanation of 
the manner by which the various com- 
binations of eccentric and concentric 
circles may he produced. I will ven- 
ture to afiinn, and, indeed, know by 
ractical experience, that those ex- 
pensive and highly finished engines 
arc not absolutely necessary to the 
practical workinnii, whose object, in 
>he tools he uses, is not elegance, 
tilt utility. Some time since, J con- 
-^tructed a rude lathe, that would per- 
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form all the different processes 
elliptic and eccentric turning, at an ' 
expense not exceeding that of a com- 
mon lathe, such as is sold at any of 
the tool-makers in town ; and hence I 
am induced to believe, that the inge- 
nious mechanic, were he aware of the 
methods used in the higher branches 
of the art, would find no difficulty in 
adding to any common lathe the ne- 
cessary apparatus. 

The wo A before me, of Mr. Ibbet- 
8on, furnishes precisely the infonna- 
tion that is required ; and the perusal 
of it, I am sure, will amply repay, 
not o.ily the amateur, but the work- 
man, and furnish hints for the forma- 
tion of almost any eccentric figure 
wished to be produced. There is 
much to be admired in the beauty 
and accuracy of the illustrative plates, 
but much more in the very clear me- 
thod pointed out to the workman to 
produce their counterparts. As the 
work itself contains so many practi- 
cal i)rol>lems, it may not, perhaps, 
be uninteresting to many of your cor- 
respondents if some, notice is taken of 
them, and the various purposes Ui 
which this part of the art may be ap- 
plied. 

Our author gives six specimens of 
eccentric circular turning, iu the like 
number of beautiful plates, which are 
all varied in such a manner, that 
every 'one of itself contains some new 
application of the tool and chuck 
used, and the whole together forms 
R series of examples, whereby the 
artist may form an infinity of various 
beautiful ornaments. An ccountof 
two or three of the specimens will 
give an idea of the whole. Plate 2. 
exhibits a specimen ornamented with 
an Etniscan border, produced by a 
multitude of small circles, arranged 
in the form known, particularly 
amongst cabinet-makers, by the title 
of the a-hi^Gi erqne border, and ap- 
pears at a little distance from the eye 
like a broad line. In the centre of 
plate 4. is a star with circular radu, 
formed by portions only of circles 
eccentric to each other. Plate 6. is' 
a specimen of that ornament which is 
so frequently seen in watch-cases, and 
has somewhat the appearance of a 
wheel with circular spokes, or radii, 
diverging from the centre. Indeed, 
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^ whole of the gpecimens form a 
leries of beautiful omameBtal en- 
that majr be applied with 
advantage to a variety of useful pur- 
poses, such as the embellishment of 
watches, snuff-boxes, trinkets, &c. 
it will also be highly useful to the 
engraver, to form borders, &c. to 
cards and cheque plates. The exam- 
ples, nioTi‘ovcr, are so selcetpd, that 
they can be adopted either in part or 
as a whole. 

If this notice of a work deserving 
of perusal should he the means of 
raising an emulation amongst our 
working turners to improve their art, 
and raise it above what it has too long 
been, rather os a secondary branch 
of mechanics, 1 shall feel happy to 
have rescued from mediocrity a class 
of workmen, that, I am sure, want 
only encouragement to raise their art 
to a level with otiicrs, to which it has 
hitherto but lent its aid. 

If you think some drawings of the 
various chucks and tools used in the 
art of turning, would contribute to 
the advancement of an art of which I 
am a great admirer, 1 may, at some 
future period, send some, with practi- 
cal illustrations of their several uses.* 

I am, 8ir, yours, &c. G. A. S. 

AMERICAN INVENTIONS AND 
IMPROVEMENTS. 

A Mr. Alfred Churchill, of Ba- 
tavia, United States, has invented a 
new Screw, which is thus spoken of 
in the American papers : “ The 

screw is concave, and meshes, with 
admirable regularity, with tlie cogs 
placed in a circular wheel, wdiich is 
moved with ease and rapidity, with 
the application of smdl power. I'o 
show its immense strength, it is only 
necessary to mention that the thread 
Di the screw, in its evolution, presses 
at all times upon four of the cogs of 
awheel containing eleven cogs," and 
may be so coustruced, if necessary, as 
to encirele five-elevenths of a circle.'^ 

The same Mr. Churchill is said 
to have invented a new and inge- 
nious hydraulic model ,* ** its power 
fiar raiM^ whatever bids fur to excel 

• We shall be happy to receive and 

them a plane. 


-BROWN’S GAS ENGINE. 

any preceding principle, where the 
height required should not exceed the 
half of the diameter of the wheel used 
in lifting and discliarging the water/* 

Another machinist, called Salston- 
h^ll, of New York, pretends that he 
has discovered a new Wheel, adapted 
to all merrhanical purposes, but more 
particularly to time - pieces, the 
powers of which exceed all belief. 
It is said to bo “ founded on 
the motions of the solar system,” 
and to be ** capable of taking 
any power, and to any extent;*' its 
Clause is “ self-existing,” and it can 
not only ” set itself in motion,** but 
“ cause inanimate nature to revolve of 
itself ;*’ and, finally, it ** will keep 
a continutd CDVulur perpetual mo- 
tion a ’* Who can doubt tliat this is 
all a cliimcra ? The vm ntor refers 
to the principle of the invention as 
** recorded in the intent Oflice of the 
United States ;** hut wc do not find 
that any of the scientific Journals of 
America’ have yet thought it worth 
the trouble of mentioning. 

“ We have examined,” says the 
Mas'uichtiselfst Spy, “ a sample of 
leather tanned in a new mode, by 
Capt. Charles M unroe, of Northbo- 
rough, in this country, which is pro- 
nounced by competent judges to 
be of the first quality. The sample 
is calf-skin, and was tanned in ten 
days. By this process the expense 
is somewnat reduced, and the capital 
employed may be turned much of- 
tener \lian in the old way. Sole 
leather may be tanned three times, 
upper leather six time?, and calf« 
skins nine times in a year, in regular 
business, with no danger of failure or 
injury to the leather. The liquor for 
tanning is used cold.” 

brown’s gas engine. 

A Company,. upon a large scale, 
lias been formed in the City, for the 
purpose of applying Mr. 'Brown’s 
Gas Engine to the propelling of wheel 
carriages. The capital is two hundred 
thousand pounds, in shares of ten 
pounds each, of which ten per cent. 
IS to be deposited in advance, and no 
more will be reqaire<l until the pro- 
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*C|CtPi^ sball have driven a carriage 
(rooi London to York, and back 
again, at the rate of ten miles an 
hour. All the sharee are already 
subscribed for, and they expect to 
be enabled to start their first carriage 
in about two months after this date4 
We still look upon Mr. Brown’s 
invention as one of the first discoveries 
of the age in wliich we live, and we 
have not the slightest doubt of the 
successs of the • experiment. The 
power applied is so portable, that a 
man of ordinary strength may carry 
an engine of two-horse power upon 
his back ; and the quantity of power, 
therefore, to give velocity, need only 
be limited by the necessity of study- 
ing the safety of the passen^^ers and 
the public ut large, ff it is found 
that a carriage can travel, without 
danger, at the rate of twenty miles an 
hour, the necessary pow'cr can be ap- 
plied (juite as easily as if it were only 
rc(juircd to propel it at.the rate of 
ten. 

IMPROVEMENTS OF LONDON. 

Sir, — In one of your lateNumbers, 
a Correspondent, who signed himself 
** Julius,” lias given an outline of a 
plan for rebuilding London after the 
peat fire, by Sir Christopher Wren. 
The idea appears to have been a 
magnificent one, and uorthy of the 
genius that proposed it; and it is 
much to 1)C regretted that the oppor- 
tunity was lost, perhaps for ever, of 
carrying it into complete efleor. I 
reineinbcr to have once met with a 
book published by a Mr. Gwynne, 
and dedicated to his Majesty, some- 
where about the commencement of 
his reign ; being a “ Plan for the Im- 
provement ot London and Westmin- 
ster;” and which, from the recollec- 
tion I have of it, must have furnished 
hints for many of the improvements 
since made, and some of which are 
now in progress. 'J'he improvement 
of such a metropolis as London, 
which may now, without the impu- 
tation of national vanity, be con- 
sidered the emporium of the world — 
the centre of commerce, arts, and 
elegances — is surely an object highly 
deserving the attention of Govern- 
ment. And if only the sum of three 
or four millions were devoted to that 
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object, in the progress of tho 
five^^u^l-twenty years, in carrying ixtlg 
effect some well-adapted and eleg-mt 
plan for improving tho metropolis 
generaKy; it would surely be well 
laid out, ^d au expenditure which 
the most rigid economist of the pub- 
lic money would not grudge, if so 
applied. The Athenians, 1 believe, 
dedicated a tenth of the spoils of 
war to the embellishment of their 
city; by which they made it the 
wonder of the world, and the resort 
of the wealthy and curious of all 
nations, whose expenditure would 
doubtless make an ample return to 
the inhabitants of that superb city 
for the cost of its cmbellishmentr. 
Oui Government hitherto unfortu* 
natcly have nuinoged things differ- 
ently ; but let us hope that it is not 
too late to expect of them some atten- 
tion to this truly national object; 
and that they will, by their example, 
give an impulse to the national taste, 
which shall extend itself all over the 
country. Then may we expect, in an- 
other ceiiiury, if the prosperity of the 
C( untry continue, that our children's 
children will see London another 
Athens, in elegance of arrange- 
ment and splendour of decoration, 
with a tenfold increase of magnitude. 
Should any of your eorresponclciits 
possess the book alluded to, and will 
favour the public iritli an outline of 
Gwynne’s plan, it eaiinot fail of being 
acceptable. It will show how far 
it has been acted upon in our day, 
* and will prove, that however long 
suggestions of this nature may lie 
donuaiit, ill the cud it is not labour 
spent in vain to point out the means 
of judicious national improvements ; 
and that though the projector may 
have the inortihcation to see his 
plans neglected and apparently for- 
gotten, "time and circumstances 
may at least combine to bring them 
into notice, and ensure their beiqg 
carried into effect. 

J.. N. 

CHE.\P PROCESS FOR MAKING THB 
SCHWBINFURT GREEN DYE. 

Tlie Schweinfurt Green Dye, which 
has recently acquired jpeat reputation 
on the Continent, lias been analysed 
by two chemists, M. Brsconnot and 
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Dr. Liebig, who have not only disco- 
vered its constituent elements, but 
pointed out bow it may be com- 
pounded The process of Dr. Liebig, 
which seems the simplest, we extract 
from the ** Annales ue Ghimie.** 

** Dissolve, in a copper kettle, by heat, 
one part of verdigris, in a sufficient nuan- 
tity of niire vinegar, and add to it an 
aqueous solution of one part of white ar- 
senic. A precipitate of dirty green gene- 
rally forms, which must be renewed by 
adding more \inegar, or till the precipi- 
tate is perfectly dissolved. After boiling 
this mixture, a granular precipitate will, 
in a short time, form, of the most beau- 
tiful green colour, which, being separated 
from the liquid, and well washed and 
dried, is the required colour. If the 
liquor, after this, contains copper, more 


arsenic may be added; and If It eontalas 
an excess of arsenic, more copper may 
be added, and the process repeated. 
When the liquid contains an excess of 
acetic acid, it may be employed in dis- 
solving more verdigris. 

** Ihe green prepared in this way has 
a bluish shade ; but the arts often require 
a deeper shade, somewhat yellowish, but 
of the same beauty and elegance. To 
produce this, dissolve a pound of com- 
mon potash in a sufficient quantity of 
water, and having added to it ten pounds 
of the colour prepared as above, warm 
the whole over a moderate fire, 'the 
mass will soon acquire the required shade. 
If it is boiled too long, the colour will 
approach to Sclieele's green ; but it al- 
ways surpasses it in beauty and splen- 
dour.** 


GEOMETRICAL EXERCISE. 



Let O Y be any fixed line drawn 
within the right angle A OX from 
the vertex O, and B be any fixed 
point in A O produced . From O let 
any line OC be drawn within the 
angle A O Y, and to it a parallel B D 
through B, meeting O Y in D. Com- 
plete the paraUelognun B C, and 
from C draw C£ perpendicular to 
O C and meeting O a in £. Then it 


is required to prove that the point £ 
is nearest O, when O C bisects the 
angle AO Y j that is, supposing O C 
in the figure to bisect A O Y accu- 
rately, arid O f to be determined simi- 
larly with O E, but from a line O c, 
which divides the angle AOY into 
unequal parts, it is required to prove 
that O £ is less than Oe. 



ELLINGTON’S PATENT LOCK. 



SiR,*"I take the liberty of subinit- 
tiny, for your inspection, a Lock (for 
which I have obtained a patent), which, 
in itself, 1 may say (with the greatest 
mechanics who have seen it), is the 
most secure and simple now in use. 

Description of the Lock, 

A is the brass plate of the lock. 

B the pin which goes into the pipe of 
the key, having at the lower part a cir- 
cular piece of brass, which revolves round 
ft ; this has four slits to receive the cor- 
responding parts of the key.q 

C the tumbler. 

E the spring to keep down the bolt. 

F the pin to secure the bolt in its 
place. 

0 the staple (double link). 

H the cap. 

1 the keyw 

K K the screw-holes of cap. 

J the bush, or pipe. 

The advantages of this lock will 
be obvious from the description. In- 
stead of a j^eat heavy key, ^vith a 
large bit of iron (callea a bit), being 
required, as in locks of the kind now 
in vogue, you have a key so small, 
that it may be attached to the watch- 
fiain ; nor is there any possibility of 
te bit breaking in the lock, as is 
sometimes the case, and valuable ar- 
ticles of furniture being thus de- 
stroyed or damaged. 

In the next place, there are no 
wards to break or bend; the brass 
circular revolving talent answers the 


place of the wards, shooting the liolt 
as it goes round. The slits answer 
the purpose of keeping out any fiibo 
pipe, or skelelon-kcy, which might 
be introduced. The cap of the lock 
ik made with a large bush, similar to 
Mr. Bramah’s patent, so as to leave 
no possibility of a picker entering. 

The price of Mr. Bramah’s lock is 
8s. 6d. ; but the utmost which can, 
with propriety, be charged for mine, 
is only is. 6d. ; while it is equally, if 
not more, secure. Any of my make 
I will warrant beyond all possibility 
of being picked.— 1 remain yours, 
very respectfully, 

Sam, Kllington. 

Wolverhampton, July 24, 1B24. 

INUTILITY OF THUNDER-RODS. 

The utility of Thunder-Rods has 
for many years, been an universally 
admitted fact among philosophers; 
so much so, that one of the most 
celebrated scientific controversies in 
England turned on the important 
question, whether, in order to make 
the most of them, they should be 
terminated by points or by ? 

The powder magazine at Purflect, 
though guarded by pointed conduc- 
tors, happening, in 1778, to be struck 
by lightning, the Privy Council made 
an application to the Royal Society 
to investigate the cause of this acci- 
dent. A committee was accordingly 
named of its ablest members, w'ho, 
still adhering to the hypothesis of 
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Franklin, only recommended addi- 
tional pointed conductors to be placed 
at nearer intervals. This report, in 
the height of the revolutionary war, 
could not be otherwise than displeas- 
ing to the courtiers, who, from their 
violent antipathy to the American 
philosopher, were as eager to depre- 
ciate his science as to deride his pa- 
triotism. They accordingly set on 
foot a subscription to enable Mr. 
Wilson (father of Sir Robert Wilson) 
to perform electrical experiments on 
a large scale in the Pantheon, and 
the conclusions thence drawn seemed 
favourable to the theory of knobs. 
The Royal Society was, in conse- 
quence, tit sired by high authority to 
revise their Report; "but the Presi- 
dent, Sir John Pringle, replied ^^th 
some warmth, that he < ould not chancre 
the laws of nnture ! Soon after, the 
worthy President was given to under- 
stand, that, since he could not do thnt, 
he had better resign ; and he was, 
in fact, so worried on all sides, on 
account of his scicntitic integrity in 
this matter, that he was driven from 
the Chair in disgust. 

Such sticklers for points and knobs 
would have looked amazed to be told, 
as wc now arc, by a person of no less 
authority than Professor Leslie, that 
rods of any kind are nearly altoge- 
ther useless. The Professor, in a 
paper which he has written on the 
subject, in the Kdinburgh Fhwlwphi- 
ad Journul, lays it down as a princi- 
ple not to be disputed, that electricity 
IS never communicated in any per- 
ceptible degree to a remote and un- 
connected body, but by means of a 
current of air ; and, assuming this 
to be the fact, he thus proceeds to re- 
fute the supposed eificacy of light- 
ning conductorti : — 

The air, which streams in all di- 
rections^from the cloud, is dissipated 
among "the more remote portions, 
and tlius gradually communicates its 
electricity. Hence, from the wide 
dispersion, owing to the distance, the 
electricity of the air at the surface of 
the earth must be weak ; and, even 
in the midst of the storm, the elec- 
trometer is less affected than if placed . 
only a yard behind the prime con- 
d,uctor. Yet the action of the thun- 
der-rod is confined entirely to the air 


which immediately surrounds it, and 
the quantity of aerial current which 
it can produce must^ evidently be in- 
ferior to what is 'directed to the 
point, when held several feet from 
the conductor of an electrical ma- 
chine. But to avert the stroke, it 
would be necessary that the whole 
air between the surtace and the cloud 
should be brought successively in 
contact with the top of the rod. Nor 
is this all ; for the air will he con- 
stantly replaced by other electrified 
portions emitted from the cloud. 
The effect of the thulider-rod is, 
therefore, comparatively, but a drop 
in the ocean.* It may be easily 
shown, that, however pointed and 
tapered, it would require a thousand 
years to guard at the distance of a 
nundred yards ; if terminated with a 
knob, it might take ten thousand 
years. Such are the vaunted per- 
formances of thunder-rods, and such 
the advantages of their different 
forms ! Nor can we appeal to expe-i 
I’ieiiee ; it never can be proved that 
thunder-rods have produced bcnelicial 
effects, but several instances may be 
cited where they have affordedf no 
sort of protection. Nay, we shall be 
convinced, that fully an equal pro- 
portion of the buildings armed with 
such supposed safeguards have been 
struck with lightning. But if thun- 
der-rods are useless, they are also 
innocent ; and that they provoke the 
sliaft of heaven, is the suggestion of 
superstition rather than of science. 
The cloud exerts an attraction, in- 
deed, upon the surface of the ground, 
but the force depends solely on the 
distance, and is not, in the least de- 
gree, affected by the shape or quality 
of the substances below. It rolls 
towanls the nearest and most elevated 
objects, and strikes indiserimiuately 
a rock, a tree, or a spire. 


* It appears, from the experiment with 
the heated ball, (an expci imeut to provf 
that, by inemis of heat, a ball may 
made an equally good ronducror with a 
prdiit,) thnt n good kitchen Jire has 
efficavy in prenmting a house from heiog 
struck^ tlian a whole magazine of tlmn*- 
der-rods. Hence one of the reasons why 
a thunder-cloud diminishes so i^t in 
poising over a large city. 



IMPROVEMENT OF JUKES’ POISON-EXTRACTING PUMP 




Passing through the Strand, a few 
days ago, I saw, in a surgeons’ instru- 
ment maker’s window, the newly in- 
vented Pump for extracting Poisons 
from the stomach'. The principle of 
it is admirable, though, like most 
new inventions, it is, 1 think, suscep- 
tible of improvement. 

In the one I saw, the communica- 
tion between the pipe leading to the 
stomach and wkat I shall eall the 
ejectment pipe, with the body of 
the syringe, is cut off alternately by 
means of ta)o cocks. Now, unless 
the syringe is worked by at least two 
persons, this must cause a great in- 
convenience to the patient from the 
time the pipe remains in the stomach ; 
but, by employing two small valves 
instead of the cocks, it might easily 
be managed by one person only, and 
the time lost in opening the cocks 
Bav^. The following is a short de- 
Bciiption of the instrument, mth the 
manner in which 1 propose that the 
valves should be placed : 


a is the cylinder. 
b the sucker. 
c the handle. 

d the flexible pipe leading to tho 
stomach, 

e the ejectment pipe. 

/and g the two cocks as used at present. 
j and k the two valves, with hinges, to 
allow tliem to move to the dotted lines, 
h, t, and there stop them. 

From the above sketch it will easily 
be seen that, in raising the sucker, it 
will open the valve ;, and at the same 
time keep the valve, k, firm in its 
place, and that, in pressing it down- 
wards, the contrary will be the case ; 
by which means the trouble with the 
cocks will be avoided. 

Perry-street, St. Pancras. F. H. 

P. S. I conceive this tnstrument 
might dso be advantagtouly employed 
in the recovery of persoas apparently 
drowned. 
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DISCOLORATION OF CORAL ORNA- 
MENT?*. 

It has long been known, that neck- 
laces, bracelets, and earrings of 
Coral. undersTO, after being worn, a 
very remarkable change, and become 
extremely white and porous. Jewel- 
ers have' no other remedy for this 
deterioration, than to remove the 
upper stratum of coral, till they 
come to a depth where no alteration 
has been produced. 

This change had been ascribed to 
the action of air and of light ; but 
this >vas found by experiment not 
to have been the case : and a disco- 
loration never took place, unless 
when the coral had actually been 
woni as an oniament ; in which case 
it has sometimes been completely 
whitened, when used only two or 
three times upon the naked skin* and 
m heated apartments. A M. Virey, 
who writes in the “ Journal de Phar- 
macie,” ascribes the discoloration 
and porosity of the coral to the ac- 
tion of a particular acid which exists 
in the moisture of the body. Accord- 
ing to the analysis of Tnenard, the 
acetic ; according to Berzelius, the 
lactic ; and according to Berthollet, 
the phosphoric-acid is found in it, 
under particular circumstances. 

In order to prevent this deteriora- . 
tion of coral, when used for the pur- 
poses of jewellery, JM.Virey remarks, 
that it will be sufficient to impreg- 
nate it with a fat body, which will 
defend it from the immediate action 
of weak acids ; and, for this purpose, 
he recommends that the coral should 
be digested in warm oil, or melted 
wax, so as to enable it to resist the 
action of the acid to which it is ex- 
posed. 

SELF-MOVING CARRIAGE. 

Mr. D. McDonald, of Sunderland, 
informs us, that he has invented a 
“ Self-movingMachine** for travelling 
on roads, which has carried seVen 
persons. It is propelled by means 
of treddles : a man sits behind work- 
ing the same, and there is a ilv- 
wneel operating upon two cog-wheels, 
which imrate upon a square axle. 
You will, perhaps, think the man 
behind has haia labour— not so : 


from the velocity of the fly-wheel, 
together ^vith the aid of a lever, 
which is in the hand of a person in 
front steering, he has not often to 
put his feet to the treddles.'' Mr. 
McDonald intends, when he shall 
have improved the friction of the 
body of the carriage, to present the 
same to the Society of Arts ; and, as 
he desires to receive no emolument 
for the same, he hopes it will come 
into general use. 


PLAN OF A STOVE FOR PAPER AND 

WOOLLEN - CLOTH MANUFACTU- 
RERS, &C. 

It ia proposed that the stove shall 
be of cast metal, with a chimney of 
the same material continued up to 
the level of the top of the drying- 
room, and that the stove shall have a 
fire-door and close-door for the asli- 
pit, and an aperture into the ash-pit 
from a descending flue, brought from 
the top of the drying-room, and pro- 
vided with a slide or regulator in it. 
Let such a stove he placed within an ^ 
air-chamber, built at the outside of 
the drying-room, the base of which 
must be on or below tlic level of the 
floor of the drying-room, and ex- 
tended to its height, four feet in dia- 
meter, inside measure, and to be 
there contracted to a suitable size for 
a chimney, and then continued to any 
desirable' height. A space must be 
left open at the base of the air-cham- 
ber, of the size of the fire and ash- 
pit doors, to supply the stove with 
fuel from the outside. 

On the side of the air-rhamber let 
there be a descending flue of brick- 
work, connected at the top and 
brought down to the floor of the dry- 
ing-room, and there communicating 
with a horizontal brick flue, which 
should run along the centre of the 
room with branch flues on both sides, 
provided with regulators in all direc- 
tions, fur admitting warm air into all 
parts of the room. 

Tlie air-chamber has an opening, 
18 inches stpiare at the bottom, below 
the level of the stove, for admitting 
^the air from the outside, which, bV 
coming in contact with the stove and 
its chi^ey, will become rarefied, and 
heated. 
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The stove is supplied with air, for 
the consumption of the fire, through 
its descending due from the top of 
the drying-room, when its regulator 
is open; for, by the stove-chimney 
extending, say 10 or 15 feet above 
the height of the descending due, the 
dre will have the edcct of causing 
the steam and rarefied air to descend 
down that due, ai'ting on the princi- 
ple of a syphon, when all other com- 
munication to the stove is cut off, 
which air must be replaced by a sup- 
ply of iiir into the drying-room, and 
(the door and windows being per- 
fectly close) can ohly be had tfi rough 
the regulators in the warm-air dues 
from the air-chamber; thus^ producing 
a constant and regular supply uf 
warm' air throughout the drying, 
rooms. When the slide or regu 
in the descending due, conii^ator 
with the stove, is closed, the drccted 
go out, so that no more fuel wc will 
consumed than circumstances r ill be 
Yours, respectfully, equire. 

Newcastle-ou-Tyiie. W, H. 


SHORT RULES FOR CALCULATINC 
THE PRICE OF TIMBER. 

To compute the value of deals, 
the price per hundred being ascer- 
tained. 

Rule.— D ouble the price in pounds per 
liundred, and call the product pence, 
which is the value of one deal. 

Example.— D eals co^t Mfi/. 10#. per 
hundred, what is the value of one deal ? 

:i6/. 10#. 

2 


The value of one deal 1 
ill pence . . . i 


731. 0#. or 6#. Id. 


To compute the value of deals per 
hundred, when the value of one is 
ascertained. 

Rule.— R educe the price of one deal 
to pence, call the product pounds, and 
diridebyJ. 

Example— A deal cost 0#. Id., at 
what rate is tliat per hundred } 

\d. 

y 12 

/ 2) 73d., to be called poonds« 

lOi. price per handled. 


A PERMANENT BUFF OR NANKEEN 

DTE,,FOR MUSLIN, LINEN, COTTOK, 

AND, PROBABLY, SILK OR WOOL* 

LEN, FROM HORSE CHESNUTS. 

For the buff colour, take the whole 
fruit, husk and all, when quite young 
(perhaps alxiut as large as a small 
cherry) ; cut it small, and put it inth 
cold soft water, with as much soap as 
^vill just cloud or discolour the water. 
When deep enough, pour off the clear 
part, and dip whatever is to be dyed, 
till it is the colour required. 

For the Nankeen colour, take the 
hu\ks of the fruit only ; cut or break 
them small ; steep them in soft water, 
with soap as above, and dye in the 
same manner. The husks may be 
used for the buff dye, after the ker- 
nels arc formed ; hut it is only when 
they are almost imperceptible that the 
whole fruit is used, and the bright- 
ness of the buff colour diminishes as 
the husk ripens, till, when quite ripe, 
the dye is most like nankeen. ^ 

It IS thought that this, which ivaa 
discovered by accident many years 
ago, is not generally known ; ana that 
being a permanent, cheap, and easily 
procurea dye, it may be useful, and 
supersede, in some measure, foreign 
dyeing stuff. The soap used was 
while or bro\vn Windsor, and com- 
mon mottled, whichever was at hand. 
Hot water seemed not to answer so 
well as cold in making the dye, as it 
was less bright ; hut once dyed, no- 
thing ever was found to efface the 
colour. A dyer would easily find the 
proportions, and, perhaps, some al- 
kali, instead of that of the soap. But 
if tried at all, it is particularity re- 
qvested that the directions here given 
may be strictly followed ?lX first, as they 
are exactly siven by the person who is 
thought to have made the discovery. 
Muslin, linen, cambric muslin, and 
calico, were tried : it did not dis- 
charge the colours of printed cottons. 

The husks may still be gathered 
during this month and most of Oc- 
tober. Whether any use can be made 
of them when dry, or whether the 
dye can be made and kept till the 
young chesnuts are ready* has not 
Wn ascertained. 



14 


vitomasi OF akt>^uktbr*8 uni. 


mOGllSSB OF AKT. 

The difference between nation 
with and without the arts may be 
conceived, by the difference between 
0 keel-boat and a steam-boat com- 
bating the rapid torrent of the 
JMissisippi. How slowly does the 
former ascend, hugghi^ the sinu- 
osities of the shore, pushed on by 
her hardy and exposed crew, now 
throwing themselves in vigorous con- 
cert on their ours, and then seizing 
the pendent bouglis of overhanging 
trees ! she seems hardly to move ; 
and her scanty cargo is scarcely 
worth the transportation ! With 
what ease is she not passed by the 
ateam-boat, laden with the riches of 
all quarters of the world, with a 
crow of gay, cheerful, and pro- 
tected passengers, now daahing into 
the midst of "the current, or Riding 
through the eddies near the shore ! 
Nature herself seems to survey with 
astonishment the passing wonder, 
and, in silent submission, reluctantly 
to own the magnificent triui^hs, in 
her ovm vast dominion, of Fulton’s 
iBUDortal genius ! — Mr, Clay. 

Gunter’s line. 

Sir — Your Correspondent, Unit,” 
(p. 364), inquires, “ where are 32 and 
16?” Let him open the sector, and 
lay it before him, with that line up- 
permost, marked N, on the right, 
in the line marked N find the first 
from the left, the which, to be 
readily found, is exactly 4 inches and 
4 from the leh extremity of the sec- 
tor, or 1 inch and a half from the 
opening of the sector towards the 
left extremity. Tlie 8 being found, 
Ihe next figure towards the right is 
a 9, and the next a 1 ; but the 1, in the 
example before us, must be called 
.10; the neyv a 2, which must be 
called 20 ; the 3 must be called 30 ; 
and the 4 must be called 40; and 
80 on till the 10 at the end must 
be (xdled 100. But now let him look 
back to the second 1, which 1 before 
aaid must be called 10 ; ** Unit ” 
win find the- sfiace the 

second 1 (10) and the second 2 
(20) divided into 10 parts. 1 may 
here remark, ibat 6 parts of the 
10 are on the left half of the sec- 


tor, and the 4 parts en the rij^hthalf 
of the sector; the parts Ix^g di- 
vided by the opening' of the sector. 

Unit” may now refer to the 1 next 
to the 9, which one is to be called 
10 ; the first subdivision must be 
ctdled 11, the second subdivision to 
be called 12, the third subdivision to 
be called 13, the fourth subdivision 
to be called 14, the fifth subddivision 
(which is easily distinguished by its 
being made twice as high as the other 
^subdivisions) to be called 15; the 
sixth on opening of the sector, to 
f be called 16 G" Unit ” has now found 
the required 16) ; the seventh sub- 
division to be ctJled 17 ; the eighth 
subdivision to be called 18; the ninth 
subdivision to be called 19 ; and the 

2 to be called 20. But there are 
also 10 subdivisions between the 2, at 
which we have arrived, and the 3, 
which will make the 3 to be called 
30, as before. There are also 10 
subdivisions between the 3 (30) and 
the 4 (40) ; but 40 exceeds the num- 
ber in “Unit’s” data, his number 
being 32 ; let him then take two ouly 
of the subdivisions, on the right 
of the 3, which is 30, and the 
two subdivisions ivill be called 32 ; 
16 being at the opening of the 
sector. That “ Unit” may not pos- 

-sibly mistake the 16, it is exactly 6 
inches from either end of the sector, 
(I have presumed his sector to be 12 
inches in length), and the 32, 4 iiudies 
and a half from the right extremity 
towards the opening of the sector, 
or it is 1 inch and a half from the 
opening of the sector towards the 
nght extremity of the sector. If 
“ Unit” places one foot of the 
compasses at 8, (having previously 
taken the extent of 3* inches in 
the compasses), that extent will 
reach to two subdivisions past ihe 

3 (30), which two subdivisions will 
make 32 ; let him bisect that extent, 
and the half extent will be equal to 
1 inch and a half : that extent, when 
applied forward from the 8, Avill 
point out the opening of the sector, 
which is 6 subdivisions past the 1^ 

* 'llie reason I mention 3 inches is, 
becau.^e I found the extent from the 
place of 8 to the place of 32 corresponds 

exactly with 3 inches in length* 
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nilileh is called 10, making together 
16 ; and if applied backwards, with 
one foot of the compasses placed on 
the second subdivision past the 3 (30), 
k will point out the opening of the 
sector (16) os before. Let “ Unit” try 
the mean proportional of 12 and 48, 
thus : place 1 foot of the compasses 
on the 2d subdivision on the right 
side of the 1, which in the last exam- 
ple was (as in this) called 10, and ex- 
tend till the other leg reaches to 8 
subdivisions on the right of the 4 (40), 
which is the place of 48 ; bisect that 
extent, and the half extent, with one 
foot on the second subdivision on the 
right of the 1 (10), the place of 12, 
will reach to four subdivisions on the 
right of the 2 (20), which is the 
place of 24, tlie mean sought ; or, if 
applied backwards, one foo+ must be 
pidccd on the eighth subdivision, on 
the right of the 4 (40 ) ; it will point 
out four subdivisions on the riQOt of 
the 2 (20), as before, making 24 the 
mean sought. 

I hope 1 may be excused for this 
long article ; but I was afraid your 
Conrcspoiidcnt, “ hlonad,” in his 
answer, was not so explicit on the 
subject as ** Unit” rcmiircd. I am, 
yours, &c. W. Pickett. 

Ratcim', Sept. 10, 1824. 

P.S. Dollond, in St. PauPs Ohurch- 
yurd.will supply Unit” with apam- 
phlct on the subject for sixpence. 


ANSWERS TO QUERIES. 

QUODLlfSET'S FROIILEM. 

Sir, — Looking at your last Num- 
ber, I find a Correspondent answer- 
ing a query, which 1 assume to have 
been this : — Suppose a square divided 
into any number of equal parts, and 
one quarter of these parts being token 
away, how shall the remaining three- 
quQi’ters of the square be divided into 
nve equal and similar parts ? Your 
CoiTcspondcnt gives one answer — I 
shall give another: thus — Let the 
square be divided into 60 parts, by 
drawing two lines th'-ough it one way, 
and nineteen the other. Tlic fifth 
Pine wiU bound the one-quarter of the 
tudide, ard eveiy third line will bound 
one-4ifth part of the remaining three- 
quarters, and the five pieces will evi- 




dently be similar. To divide three- \ 
quarters of the square into any num- 
ber of similar pieces at pleasure, if 
the number be odd, draw nen, 

one line through the square in one 

direction, and one li>c less than the 
number of similar pieces it is pro- 
posed to make, aj|id one-iiiii‘i of that 
number more in the other direction. 
If a fraction occur, you must gei ^id 
of it, as follows : 

Example. — In the aOwWC query, the 
number of similar pieces being odd, 

5 ** 

draw two lines one way, 5 -f ~ a* 6^, 
o S 

and, to get rid of the fraction, reduce 
to an impi'nper fraction, and take the 
nomiimtor, which, in this case is 20 : 
one less (19) is the number of Hues to 
be drawn through the square the other 
way. Again, suppose you wish to di- 
vide the three-quarters into six similar 
parts, then bisect the square one way, 

and draw 6 + j — I = 7 lines, the other 


way ; this square will, consequently, be 
divided into sixteen parts, and the se- 
cond line will bound the quarter taken 
away, and each succeeding line one- 
sixth of the three-quarters to be divided. 

1 am, &c. J. R 

High-street, Southwark, 

Sept. 20, 1824. 


ANSWERS TO INQUIRIES 

DECIPHERING INSCRIPTIONS, 

Sir, — ^Tlie following is the plan 
adopted by the celebrated antiquary, 
Mr. Brayley, in deciphering the in- 
scriptions on the tombs in Westmin- 
ster Abbey. 

Take a sheet of tissue paper; hold 
it against, or lay it on, the stone, over 
the inscription ; then take a rubber 
made of cloth, rolled up to about an 
inch in diameter, dip the end in 
powdered black-ball, rub it gently 
over the paper where the leltera are, 
and the inscription will appear. 

Sept. 13, 1824. T. E— TT, 

P.S. I have enclosed a spccimisn 
of paper, and an inscription imn it, 
which is at the service of ** Investi- 
gator,” providing he will return it, a$ 
It is the only one I have left. By in- 
spection he will perceive the process. 
[It is left with our Publishers for 
"Investigactoria” inspection .-^Edit.] 
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CBIIIIBB MirrifOD OF MAKIKO SHEET LBAD« &e. 


APPLE BREAD. 

A \txy litfht pleasant breiul is 
made in France by a mixture of 
apples and flour, in the proportion of 
one pound of the ftjriner to two of 
the latter. The usual quantity/ of 
yeast is employed as in makinir coin- 
inon bread, and is boat witli flour 
and warm pulp of the apples after 
they ha\e boiled, and the dough is 
then conshlered as set ; it is then put 
up in a proper vesstd, is allowed to 
rise for ei^ht t)r twelve hours, and 
then baked into long* loaves. Very 
little water is requisite ; none, gene- 
rally, if the apples arc very fresh. 

CHINESE METHOD OF HAKINC 
SHEET-LEAD. 

The Sheet-Lead which comes from 
Cliina is manufactured in a way not 
generally known in this country. The 
operation is conducted by two men. 
One is seated on the floor, with a 
large flat stone before bini, and with 

moveable flat stone-stand at his 
side. His fellow-workman stands 
beside him with a crucible filled with 
melted lead, and having poured a 
certain quantity upon the stone, the 
other lifts the movealde stone, and 
dashing it on the fluid lead, presses it 
out into a flat and thin plate, which 
he instantly removes from the stone. 
A second quantity of lead is poured 
in a similar manner, and a similar 
plate formed ; the process being car- 
ried on with singular rapidity. The 
rough edges of the plates are then 
cut off, and they are soldered toge- 
ther for use. 


NEW PATENTS, 

ToChas. Kardoiii Baron dc Derenger, 
of Taruct Cottiigc, Kentish Town, in the 
Parish ot St. Piuicras, i>iiddlest>.x, for his 
hiiprf)vetiiciit as to a new inethod (»r me- 
thods of applying percussion to the pur- 
po.se of iguitiiig charges in flre-anns ge- 
nerally, and in a novel and peculiar man- 
ner, whereby a reductiijii of the present 
hivh price of fire-arms can be effected, 
and the priming is also effectn^Uly ))io- 
tccted against the influence of rain or 
other moisture ; such invention and Cou- 
triiances tendering tlie pernissiou prin- 
ciple more generally applicable cgeii to 
coumioii pistoN, blunderbusses, and mus- 
kets, as well as to all sorts of S'po: ting 
aad otlicr gnus, by gieatly reduciug not 


only the charges of their manufacture, 
but also tho^e impeding circumstancea 
which persons have to encounter whilst 
loading nr discliaiging fire-arms when in 
darkness, or whilst exposed to wet, or 
during rapid progress — serious impedi- 
ments which soiaieis and sailors, and 
consequently the service, moie particu- 
larly and most injuriously cxperienco. — 
DaN'd 27th July, 1^24. — mouths al- 
Jow'ed to enrol >pecificatioti. 

'J'o ’^I'liomns Wolrich Stansfeld, of 
I^eds, Yoikshire, merchant, foi certain 
iinprovcineiit> in power looms and the 
preparation of warps for the same. — 27th 
Julv — Six months. 

To Charles Jefferies, of Hpvannah 
Mills, near Congleton, silk-thrower, and 
Kdward Drakeford, of Congleton, watch- 
maker, both ill the County of Ciiestei, 
for their method of making a swift and 
other apparatus thereto belonging, for 
the purpose of winding silk and other 
fibrous materials. — 2lHh J uly. — 'IVo 
months. 

To William Johnson, of Great Totliaii, 
liTssex, gentleman, for a means of eva- 
porating fluids, for the pn)'|)ose of coii- 
ve)ing heat into biiildiitg'^ lor mannfac- 
tiiring, horticuluuai, and domestic uses, 
and for heating liquois in distilling, 
brewing, and dyeing, and in making 
sugar and salt with reduced expenditure 
of fuel. — 5tli August. — Four months. 


TO OUR 

READERS AND CORRESP ONDENT8. 

Owing to a delay in the engravidg of 
the 'J'itles to our Second Volume, we ai'c 
obliged to postpone the publication of 
the Supplement, promised in our last, 
for two or three weeks. 

The letter of B. T., on the Mechanics’ 
lustitution^ is, at his own request, in 
consequence of “ the perusal of our last 
week’s publication,” withdrawn. 

T. M. 15. could never expect that liis 
last letter would find a place. It is need- 
lessly abusive, and does not grapple with 
a single important tact in the case. 

The infoimathmto which he 
refers is still wanted. 

“ A Mechanic” will fdca«!c^ to accept 
our tliaiiks for his valuable hints ; they 
shall ue turned to account. 

Communications received from— T I. 
Simpsf»n— .\ Warm Supporter— Mr. El- 
liuutoii— J. Ta\lor— 'I'enacity— ’r. B.— 
All Admirer — W Merrifield— Old Fiie-^ 
PIiiio-Giiiiter— Pry — Jack Horner— S. P. 
—A Ivooker-oii— Z. xV.— Integritos— M. 
— 13. M*F. — A Schoolmaster — N. O.— 
Brcdy— W. Young. 


Oirnnanruc.'tiijo** (po*it paid) to be addre^^ to 
thf Editor, at the PnMisbera, KNIGHT umI 
LACEY, iti, Paterao»iw-row, London. 
Prialcd Iv H. Js.nslbv, Bolt-oaart,FleeKatwot. 
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18 HARQBIS OF VORCBSTSF’B CBNTVRT OF INVENTIONS. 

€[ Centuqj of fisaatu anlr ^cautlmsO of jjucl^ SnbstitionO ui at preifent 
3E can call to mCntr to Ifabt trirtr antr porfcctctr, farmer 

8ctns 3E f^abr, at fnatance of a |iolocrful frtttilr, nttrcabourctf 
notD, in t^s sfcar loss, to act tiolon in aurf) a loai^aO mai} OuiUtcntlp 
inatruct me to put anp of tficm tn practice, (i) 

" Artis et Naturae proles.” 


We were indebted, some time 
since, to an intelligent Corres- 
pondent (S. R.) for the suggestion 
that the republication, in our pages, 
of the Marquis of AVorcester^s cele- 
brated Century of Inventions would 
render a valuable service to science, 
by making it more generally known 
to the mass of the community, and ob- 
taining for it, in particular, more of 
the consideration of practical men 
than it has hitherto received; and, 
by the same gentleman, we were 
also kindly favoured with a correct 
transcript of a copy of the work in 
his possession, which we have since 
collated wiili a copy in the hand- 
writing of the noble "author himself, 
preserved in the Harlcian INliSS., at 
the British Museum, vol. 2428, and 
now present to our readers entire. 
From the readings in the foot-notes, 
which are those of the MS., it 
will be seen that the variations be- 
tween the two authorities are mostly 
immaterial, lii one instance, how- 
ever (Np. 88), the MS. has substi- 
tuted (piite a dilfcreiit invention from 
that in the printed copy; and one 
which is creuible enough, while the 
other beggars all conception. Our 
Correspoiulent (S. R.) has appended 
to his transcript a number of ori- 
ginal notes, illustrative of the Mar- 
quis's inventions, which, along with 
some other illustrations in our pos- 
session, and such additional ones as 


(1). "rtic following is the title in the 
Ms. co!»y of the wdii*k, afterwai'ds raeu- 
metitioued : 

From Ang. ye 29th to Sept, ye 21st, 1659. 

^ Criiturte uf % Namrtf ids 
ScatUKiigtf of Snbnittiimj ni 
att prtimt Sran rail ta mnnlre ta 

toEt ; $ nthra- 
haiirrh to Ertt th&it holnn in a 
fnap aE man iSumdmtlp iitdtnict ms 
to mitt anp of t|>«m in prartics, 
fiahuifl fn^msnil^ ts it 


may from time to time be commu- 
nicated to us (inviting hereby all who 
ctci throw any light on these sum- 
mary heads of wonderful things,” to 
favour us with their observations)^ 
we propose to give in our subsequent 
numbers. 

The author of this singular pro- 
duction, of whom our readers may 
not be displeased to know, previously, 
some particulars, was one of the most 
remarkable political characters of his 
age. He was “ the famous Earl of 
Glamorgan, so created by Charles 
the First while heir-apparent to the 
Marquis of Worcester. He was a 
bigoted Catholic, but in times when 
that was no disrecoinmendation, and 
when it grew a merit. Being of a 
nature extremely enterprising, and 
a warm loyalist, he was dispatched 
into Ireland by the King. Here his- 
tory lays its finger, at least is inter- 
rupted by controversy. The cen- 
siircrs of King Charles charge that 
Prince with sending this Lord to 
negociate with the Irish rebel Catho- 
lics, and to bring over a great body 
of them for the King’s aervice. The 
devotees of Charles would disculpate 
him and accuse the Lord Glamorgan 
of forging powers from the King for 
that purpose, llie fact stands thus : 
the treaty was discovered, the Earl 
Avas imprisoned by the King’s ser* 
vants in Ireland, and was dismissed 
by them, unpunished, before the 
mng’s pleasure Avas knoAvn. The 
Parliament complained ; the King 
cUsavoAved the Earl, yet reneAved his 
confidence in him ; nor did the Earl 
ever seem to resent the King's dis- 
avoAval, Avliich, Avith mucli good 
nature, he imputed to the necessities 
of his Majesty’s affairs.” ♦ 

The King, " Avith all his affection 
for the Earl, in one or two letters 
to others, mentions his Avant of judg* 

* Wslpole’s Royal and Noble Authors. 
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ment. Perhaps his Majesty was glad 
to trust to his indiscretion. With 
that his Lordship seems (to have 
been) greatly furnished. Wc find 
him taking oatlu; upon oaths to the 
Pope's nuncio, with promises of un- 
limited obedience both to his Holi- 
ness and to his delegate, and bogging 
five hundred pounds of the "Irish 
Clergy, to enable him to embark and 
fetch fifty thousand pounds — ^likc an 
alchemist, who demands a trifie of 
money for the secret of making gold. 
In another letter he promises two 
hundred thousand crowns, ten thou- 
sand arms for foot, two thousand 
cases of pistol^, eight hundred bar- 
rels of powder, and thirty or forty 
well provided ships ! ! when he haa 
not a groat in his purse, or as much 
gunpowder as would scare a corbie ! 
It is certain that he and his father 
wasted an immense sum in the King’s 
cause ; of all which merits and zeal 
his MajesW was so sensible, that he 
gave the Earl the most extraordi- 
nary patent, perhaps, that ever was 
granted ; the chief powers of which 
were to make him Generalissimo of 
three armies and Admiral, with no- 
mination of his officers, to enable 
him to raise money by selling his 
Majesty's woods, wardships, cus- 
toms and prerogatives, and to create, 
by blank patents, to be filled up at 
Glamorgan's pleasure, from the rank 
of Baronet to that of Marquis. If 
any thing could justify the dele- 
gation of such authority, besides his 
Majesty having lost all authority 
when he conferred it, it was the pro- 
mise with which the King concluded, 
of bestowing the Princess Elizabeth 
on Glamorgan's son. It was time to 
adopt into nis family when he had 
into his sovereignty. This patent 
the Marquis, after the Restoration, 
gave up to the House of Peers. He 
did not long survive that era, dying 
in 1667."* 

^ The Marquis’s Century of Inven- 
tions, which we are now to lay before 
our Readers, was first printed in 
12mo., in 1683. Walpole is pleased 
to designate it as an amazing piece 
of folly but later and better in- 
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formed writers have been led to 
think differently of it. Granger re- 
marks-*“ ITiat a practical inathe- 
iiiatician, who has quickness to seize 
a hint and sagacity to apply it, miglit 
avail himself greatly of these Scant- 
lings, though little more than a bare 
caluloguc.” And the same writer 
wa.s informed by the late Reverend 
and ingenious mechanic, Mr. Gains- 
bo -<iUgh, of Henley, brother to the 
cel d- rated painter, that the Marquis's 
work was far from being such a col- 
lection of whims and chimeras as it 
has been supposed to be, and that, 
on the contrary, “ he highly esteemed 
the author as one of the greatest me- 
chanical geniuses that ever appeared 
in the world." It is quite certain, 
too, that since his time several of liis 
“ inventions " or suggestions have 
been reduced to praeti<‘e ,* and hence 
the whole have become entitled to 
be treated with more respect. Pro- 
fessor Robison goes so fur even as 
to affirm, that the steam-engine, the 
greatest discovery of modern times, 
“ was, beyond all doubt, invented by 
the Marquis and though later re- 
searches have shown that this is 
somewhat unmerited praise, it is evi- 
dent that he entertained views of the 
applicability of steam as a moving 
power, such as no other individutu 
of the age in which he lived had the 
sa^city to embrace. 

The “ book" wdiioh he promises, at 
the conclusion of the Century, to 
leave to posterity, showing “ the 
means to put in execution and 
visible trial all and every of these 
inventions, with the shape and form 
of all things belonging to them, — 
rinted by brass plates," he did not 
ve to execute, l^he drawing which 
we have given at the head of this 
article, as the Marejuis's plan of a 
steam-engine, is an ideal sketch, de- 
signed by Professor Millington, from 
the account of the Century of Inven- 
tions (No. 68), with a slight alter- 
ation proposed by Mr. Stuart, in his 
Descriptive History of the Steam En- 
gine— namely, that of substituting one 
pipe ill the centre, for a pipe placed 
at each extremity, os in the Irofe^ 
sot's arrangement. A more parti- 
cular descr^tion of the Plate we re- 
serve for our next numberx 
c 9 


Walpole. 
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MARQUIS OF WORCESTER’S 

TO THE king's MOSTEXCELLENTMA JESTY. 

SiRf — “ Scire meum whil est^ nisi me scire 
hoc sciat o/trr," aaith the poet, and I must 
justly, in order to your Majesty, whose satisfac- 
tion is ray happiness and whom to serve is my 
only aim, placin}' thnein my sumninm bonum 
in this world : be, therefore, pleased to cast your 
RracioHs eve over this summary collection, and 
then to pii k and choose. 1 confess I made it 
but for the superficial satisfaction of a friend’s 
curiosity, according as it is setdown ; and if it 
mii^htiiow serve to give aimto your Majesty 
how to make uva ol my poor endeavours, it 
wouhl crown my thoughts, who am neither 
covclous nor ambitious but of deserving your 
Majesty's Invniir, upon my own cost and 
cliarne«5 , yet, according to the old English pro- 
verb, It IS 11 poor dog not worth whistling 
iifler.” T.ft li.it yniir Majesty approve, and I 
will efrectiially perform to the height of my un- 
dei otariding- vonclisafe but to command, and with 
riiv life and fortune I shall cheerfully obey, and^ 
n.'Q 11 / 7 ) e envy, ignorance, and malice, ever ap- 
pear >‘iur Majesty's passionately devoted, or, 
oihci wise, disinterested subject and servant, 

WORCESTER. 

TO THE RIGHT HONOURABLE THE LORDS 
SPIRITUAL AND TEMPORAL, AND TO THE 
KNIGHTS, CITIZENS, AND BURGESSES 
OF THE HONOURABLE HOUSE OF COM- 
MONS, NOW ASSEMBLED IN PARLIA- 
MENT. 

RTy Lords and Gentlemen^ 
iJc not startled if I address to all, and every 
of vou, this century of summary heads of won- 
derful things, even after the dedication of them 
to his most excellent Majesty, since it is with 
his most gracious and particular consent, as 
well as indeed no ways derogating from my duty 
to his snered self, but rather in further order 
unto it. since your l.ordships, who are his great 
council, and you. Gentlemen, hi.s whole king- 
dom's representatives (most worthily welcome 
unto him}, may fitly receive into your wise and 
serious conside'OtioDs what doth or may pub- 
licly concern both his Majesty and his tenderly 
beloved people. 

Panlenmc if 1 say (my Lords and Gentlemen) 
that it is joyntly your parts to digest, to his hand, 
the.se ensuing particulars, filing them to his 
palate, and ordeiing how to reduce them into 

E raetice in a way useful and beneficial both to 
is Majesty and his kingdom. 

Neither do 1 esteem it less proper for me to 
present them to you, in order to his Majesty’s 
service, than it is to give into the hands of a 
faithful and provident steward whatsoever dain- 
ties and provisions are intended for the mastei^s 
diet i the knowing and faithful steward being 
best able to make use thereof to his master’s 
contentment and greatest profit, keeping for the 
morrow whatever should be overplus or need- 
less for the present day, or, at least, to save 
something else in lieu thereof. In a word (my 
Lords and Gentlemen), 1 humbly conceive this 
simile net improper, since you are his Majesty’s 
provident stewards, into wnnse hands I commit 
myself with all properties lit to obey you, that 
is to say, with a heart harbouring no ambition, 
but an endless aim to serve my King and coun- 
try i and if my endeavours prove efifectual (as I 
am confident they will), his Majesty shall not 
only become rich, but his people likewise as 
'reaaurca unto him ; and his peerless Majesty, 
our King, shall become both beloved at nome 
tmd feared abroad, deeming the riches of a King 
consist in the plenty enjoyed by his people. 
Ard the way to render him to be feared abroad 
Is, to content his people at home, who then, 
with and hand, are ready to assist him ; 

•nd wbatswver Gful blos.set]i rae with to contri- 
bute towards the increase ot his revenues iu 
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any considerable way, I desire it may be mi - 
ployed to the use of his people; that is, for tha 
taking olf .such taxes or burthens from them as 
they chiefiy groan under, and by a temporary 
necessity only imposed upon them, which, being 
thus supplied, will certainly best content the 
King and satisfy his people, which, I dare say, 
is the coTitinual end of all your indefatigable 
pains, and the perfect demonstration of your 
zele to his Majesty, and an evidence that the 
kingdom's trust is justly and deservedly reposed 
in you. And if ever Parliament acquitted 
themselves thereof, it is this of yours, com- 
posed of most deserving and qualified persona 
— qualified, I say, with alfection to your Prince, 
and with a tenderness to his people; with a 
bountiful heart towards him, yet a frugality in 
their behalf. 

Go on, tlierefore, chearfully (my Lords and 
Gentlemen), and not only our gracious King, 
but the King of Kings, will reward you ; the 
prayers of the people w'ill attend you ; and Ins 
Majesty will, with thankful arms, embrace you. 
And be pleased to maAe use of me and my en- 
deavours to enrich them, not myself. Such being 
my only request unto you, spare me not in what 
your wisdoms shall find me useful, who do 
esteem myself, not only by the act of the water- 
commanding engine [which so cheai fully vmii 
have past), sufiicieutly rewarded, but likewise 
With courage enabled me to do tea times more 
for the future ; and my debts being paid, and a. 
competency to live according to my birth and 
quality settled, the rest shall 1 dedicate to the 
serviee of our King and country by your dis- 
posals; and esteem me not the more, or, r Uher, 
any more, by what is past, but what is to come ; 
professing really, Iroia my heart, that my inten- 
tions are to outgo the six or seven hundred! 
thousand pounds already sacrificed, if counte- 
nanced and encouraged by you, ingenuously 
confessing that the melancholy which hath 
lately seized me (the cause whereof none of 
you but may easily guess) hath, 1 dare say, re- 
tarded more advantoges to the public service 
than modesty will permit me to utter; and 
now, revived by your promising favours, I shall 
infallibly be enabled thereunto in the experi- 
ments extant and comprised under these heads, 
prartirable with my directions by the ui^aral- 
feled workman, both for trust and skill, Caspar 
KaltofTs hand, who has been th'ise five-and- 
thirty years as in a school, under me employed, 
and still at my disposal, in a place by my great 
expenses made tit for public service, yet lately 
like to be taken from me, and consequently 
from the service of King and kingdom, withont 
the least regard of about ten thousand pounds 
expended by me, and through my zeal, to the 
common go^; my zeal, I say, a field largo 
enough for you (my Lords and Gentlemen) to 
work upon. 

The treasures buried under these heads, both 
for war, peace, and pleasure, being inexhaust- 
ible, 1 beseech you pardon me if I say so. It 
seems a vanity, but it comprehends a truth, 
since no good spring but becomes the moro 
plentiful by how much more it is drawn, and 
the spinner to weave his webb is never stiulod 
but further inforced. 

The more than that yon shall be pleased to 
make u.<te of my inventions, the more inventive 
shall you ever find me; one invention begetting 
still anotlier, and more and more improving 
my ability to serve my King and you; and as 
to my heartiness therein, there needs no addi- 
tion, nor to my readiness a spur. And therefore 
(my Lords and Gentlemen) be pleased to begin, 
and desist not from commanding me till 1 flag 
in my nhudience and endeavours to serve my 
king and country ; 

For certainly you’ll find me broathless first , 
t’expirc, 

Before my hands grow weary, or my legs do tire 
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Yet, abstracting (Vorn any Interest of my own, 
but as a fellow-subject and compatriot, will I 
ever labour in the vineyard, most heartily and 
readily obeying the least summons trom jon, 
by putting faithfully m execution what yovr 
ju^nients shall think At to pitch upon amongst 
this century of experiments, iierhaps dearly pur- 
sdiasedbyme, but now frankly and prat is of- 
fered to yon. Since my heart (methinks) can- 
not be satisfled in serving my King and coun- 
try, if it should cost them any thing, as I con- 
fess, when I had the honour to be near so 
obliging a master as his late Majesty, of happy 
memory, who never refused me his ear to any 
reasonable motion ; and as for unreasonable 
ones, or such as were not Atting for him to 
grant, I W'ould rather have to dyed a thousand 
deaths then ever to have made one unto him. 

Yet whatever 1 was so happy as to obtain for 
any deserving person, my pains, breath, and 
interest, imployed therein, satisfied mu no^ un- 
less 1 likewise satislied the tees ; but that was 
in my golden age.. And even now, though my 
ability and means are shortened (the world 
knows why), my heart remains still the same ; 
and be you pleased (my Lords and Gentlemen) 
to rest mo>>t assured, that the vciy complacency 
that I shall take in the executing your com- 
mands shall be unto me a sufficient and abun- 
dantly satisfactory reward. 

Vouchstafe, therefore, to dispose freely of me, 
and whatever lieth in my power to perform — 
first, in order to his Majesty's service; se- 
ceauly, fer the good and advantage ot thekmg- 
dem ; thirdly, to all your satisfactions, (or par- 
tieular profit and pleasure to your individual 
selves : professing that, in all and each of the 
three respects, 1 will ever demean myself as it 
best becomes, 

My Lords and Gentlemen, 

Your most passionately bent lellow-subject in 
his Majesty's service, compatriot for the pub- 
lic good and advantage, and a most humble 
•ervant to all and every of you, 

WORCESTER. 

A CENTURY OF THE NAMES AND SCANT- 
LINGS OF INVENTIONS BY ME ALREADY 
PRACTISED. 

1. Several sorts of seals, some shewing by 
screws, others by gages fastening or unfastening 
all the marks at once, others by additional 
points and imaginary places, proportionable to 
ordinary eseocheons and seals to arms, each way 
palpably and puiictiially setting down (yet pri- 
vate from all others but the owner and by his 
assent) the day of the month, the day ot the 
week, the month of the year, the year of our 
Lord, the names of the witnesses, and the indi- 
vidual plape where any thing was sealed, though 
in ten thousand several places, together with 
the very number of lines contained in a con- 
tract, whereby falsification may be discovered 
and manifestly proved, being upon good grounds 
raspected. 

Upon any ef these seals a man may keep ac- 
counts of receipts and disbursements, from one 
Ihrthing to an hundred millions, punctually 
she wing each pound, shilling, penny, orfarthing. 

By these seals, likewise, any letter, tlinugh 
vrritten but in English, may be read and under- 
stood in eight several languages, and in English 
itself to clean contrary and diflerent sense, un- 
known to any but the correspondent, and not to 
be read or understood by him neither, if opened 
before it arrives unto him ; so that neither threats 
nor hopes of reward can make him reveal the 
secret, the letter having been intercepted and 
first opened by the enemy. 

2. How ten thousand persons may use those 
seals to all and every of the purposes aforesaid, 
and keep their secrets from any but whom they 
nlease. 


3. A cypher and character so contrived that 

me lin«, wiftout letanu ™ 

stands for each and every of the 
mi^jr to b. mad. for the oa. 

4. ThU beentim reined, md eo abbreviated 
that a point only shewetli distinctly and sienii?^ 
cantiy any of the 24 letters, and these verv 
points to be made with two pens ; so that no time 
will be lost, but as one finger riseth,the other 
may make the following letter, never cloggiu* 
the memory with several figures for words and 
combinations of letters, which with ease, and 
void of confusion, are thus speedily and punc- 
tually, letter for letter, set down by naked and 
not multiplied points. And nuthiiig can be 
less than a point, the matliematical dufinitidnof 
It being, eujus pars nulla. And of a inotioii no 
swifter imaginable than semiquavers or i elcshes 
yet applicable to this manner of WTitiiig, * 

6. A way, by circular motion, either along a 
rule or ringwise, to vary any alphiibcl, even 
this of points, bo that (he sell-same point, indi- 
vidually placed, without the least addiiional 
mark or variation ot place, shall stand lor all 
ttie 24 letters, and not lor the sanio letter twice 
in ten sheets wilting, yet as easily and cer- 
tainly read and known us il it stood but for one 
and the sell-same letter constantly signified. 

6. How, at a window, as far as eye can dis- 
cover black from white, a man may hold dis- 
course with his correspondent, without noise 
made or notice taken ; being, according to the 
occasion given and menus alloidwl, txrennia 
and no need ot piuvisiun belorehand, tlmiigh* 
much better if foieseen, and nicuns piepared foi 
it, and a premeditated couise taken by mutual 
consent of parties. 

7. A way to do it by night as well as by day, 
though ns daik as piich is black. 

8. A way how to level and shoot cannon by 
night as well as by day, und as directly, without 
a platlomi or measures taken by day, yet by a 
plain and infallible rule. 

9. Ar engine poi table in one's pocket, which 
may be carried ami fastened on the inside of the 
gieatest ship, tantptam ahnd agms^ ainf, at 
any appointed minute, though a week after, 
either of day or night, it shall irrecoverably sink 
that ship. 

10. A way, from a mile off, to dive and fasten 
alike engine to any ship, so as it may punc- 
tually woik the same ellect either for time or 
executifin. 


-1. How to prevent and safeguard any ship 
from such an attempt by day or night. 

12. A way to make a ship not possible to bo 
sunk, though shot an hundred times betwixt 
wind and water by cannon, and should lose a 
whole plank, yet, in half an hour's time, should 
be made ns fit to sail as before. 

J3. How to make such false decks as, in a 
moment, should kill and take prisoners as many 
us should board tbo ship, without blowing the 
decks up, or destroying them, from being re- 
dncible, and in a quarter of an hour's time 
should recover their former shape, and to ba 
made fit for any employment, without discover- 
ing the secret. 

14. How to bring a force to weigh up an an- 
chor, or to do any forcible exploit, in the nar- 
rowest or lowest room in any ship, where few 
hands shall do the work of many ; and many 
hands applicable to the same force, some stand- 
ing, others sitting, and, by virtue of their so 
veral helps, a great force augmented in little 
room, as elTectua] as if their tvere sufficient 
space to go about with an axletree, and work 
far from the centre. 

16. A way to make a boat Work itself against 
wind aud tide, yea, both without the help of 
man or beast; yet so that the wind or tide, 
though directly opposite, shall force the ship or 
boat against itself, and in no point of the'ean- 
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paMi, but It shall be as effectual as if the wind 
;»i the pvppj or the slre-tm actually wiili 
tl e com Re it in to steer, Hfcunlips to which the 
OiiM shall roll, and uecessaiy motions w ork and 
move, Mwauks ihe desired port or point of the 
com pa«>. 

Id. Ilow' to make a sfa-i’a'.tle, or forlificationy 
CiiniMM proMi'. auil c.ii>alilc< f conminjrK a thou- 
sand men, yet sailahiriit |ileasiiM'tndelcml a pas- 
saiff ; 01 , 'in an hour’s lime, to divide itself into 
thiee sliijis, as lit aMltnnimed losail us bcfnie; 
and even wliiist it is a tort or castle they shall he 
iinaiiiinoimiT steered, iil eHettually bediiven, 
b) a.i iiulifl^ient strong wind. 

J7. llijw to iiitikc upon the Thames a floating 
p.in’tM ol pleasure, with trees, flowers, banquet- 
iii;::'hi)usci, mill lounlains, ^tew's for all kinds of 
fishes, a leseri e for suiiw to keep wine in, dcli- 
eatf hdiliiiiiT pliip»*», and the like; with music 
ma>’e w ith ;'2' m ils, and all in the midst of the 
6t ream, ’.\ lie e it is mo-^t vapid. 

1“. dll <'iitiii>"iil foiiiitain, t'l be turned, like 
an ho'ii- i;liiss. bv a child in tlie twinkling of an 
«u', It liol'ling a i;ri*ot i|uantity oi water, and 
nt luici Miflii-.t ; t lo make snow, ice, andtliun- 
i!e>, wi ll n eliii jeir.: and singing ot bmls, urd 
fchfwing ot se\L‘ial sbupes and effects usual to 
fouiltaiiis 111 i-leasuie. 

l‘k A little I n.;tiK' within a coaeh, whereby 
a elr d may slop it, and secure all persons witlnu 
it, a d 'he Cl iM liMiaii hiinseit) Uioiigh the horses 
be i tvei so Ilia Illy 111 a (id' cilieer; a child Iieiisg 
aiitlieiiTitij tM]'.!!!!!' to !i.<“'Ui them in wh.'itpos- 
tuie socMM they shculd have put tliemselves, 
fiirniii'' iK’ver >-0 slioij, fora child can do ii in 
the (\v '• kliiig ol an eje. 

Sid. iJcw to hung up water l a’ancowise, so 
that as I'tilu wtight or loiee as v, id turn a b»- 
lanee v ill be oiils noi dtid,more than the weight 
oi the water witlnu the but ki ts, whu h, coiiu- 
tcipo'sed, einpts (d) themscl’.es one into thi* 
other, (lie upiM'iinn'-t yiehling its water {how 
great a <|naiitiiv Miovei it holds) at the selt>attie 
time Die lowermost taketh it in, tiioiigh It bean 
hundri d 'uDiuin hi.'li< 

2i. flow to laiNc water cnnstantly w'ith two 
buckets only, day and night, without any other 
force (iian its own irotion, using not so much 
as .any loice, wlieel or sticker, nui more pullejs 
lliaa one, oil wkich the cord or ( hain rolletn, 
w'lth a bucket lastened at each end. This, 1 
con. ess, I hive Si’! n andle unedrd the great ma- 
thcinntician f'landiu.s (4) his Studies nt Rome, 
he hiiung made a present thrreot unto.i Cardi- 
nal ; and i desire not to ow n any other men’s 
inventions, but if I set down any, to nominate 
^ Iikcw>H the inventor. 

ad. 'J’o make a river in a g.srdeii to ebb and 
flow con>tuiilIy, tlioiigh twenty loot over, 
villi a chilli’s lorce, in some private room, or 
place out of sight, and a competent distance 
from it. 

23 . 'I'o set a clock in (.5) a cs^tle, the water 
flilii g the iicnchc^ about it j it shall shew, by 
ebbing and flowing, the hours, minutes, and 
seconds, and all the romprehe'iMhie motions of 
tile 111 :i%eiis, a-id coiintcrlibratiou of the cartli, 
arc«rdiii!f to Copernicus. 

24. How to incrca-.c the strength of a spring 
to .such an height as to shoot Iii.fnba.sse8 and 
bullets of an hundi-ed pound w'eight a steeple 
ht-u-ht, and a quarter of a mile off, and more, 
'‘time how wi.se: admirable fur file- works, and 
astonishing of lieiiieged cilie.s, when, without 
waiuiuT given by noi’^e, they And thomsclves 
so fore Illy -ind dangeiously sur|)ri..ied. 

2.> llr.w to make a weight that cannot take 
npan hundred pound, and yet shall take up 

m “ By,’* MS. copy. 

(d) t'oiintnrpoised and aaapty.** 

(4; ‘‘ Ciuvius.” 
hj “ As within.’* 
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tw'o hundred pound, and nt the selfsame df8« 
taiice from the centre ; and so, proportioiiably, 
to millions of pounds. 

2(i. To raiu' weight as well and a.s forcibly 
with the dinw'ing back of the lever, as w'ith the 
thrusting it lorwards,- and, by that means, to 
lo^c 110 tune in motion or strength. This 1 saw 
in the ai.v;nal at Venice. 

27. A way tu move to .'ind fro huge weights, 
with a mo«t inconsideinble strength, from plaae 
to place. Tor e sample, ten ton with ten xiounds, 
and less; the said ten xiouuds not to full low'er 
than It m.akps the ten ton to ad\unce or retreat 
upon a level. 

ilti. A bridge, portable in (ft) a cait with six 
horses, which in a few hours time may be placed 
OMi'arivor h.slf a mile broad, whereon with 
much e\|K:ilitioi] may be transported horse, foot, 
and caui.oii, 

•J'». A p.irt'ible fortification, able to contain 
fi^'e 111 " ibcil lighting men, and yet. in s'X 
hour.f time, iimy be .'•et up and made cniinoii- 
piiHit, upon lh.‘ side of a river or pass, with 
i.'iiiriuM luoiintel upon it, iiiiil as cotiipli fe us a 
legular foilii.ciriiou, with liaif-iiiooii'-..Tnd coua . 
terscarps. 

3» A May, in one night’s time, to riite a 
bulwark tweuis or tliiiiy inoi high, ejumim- 
proof, .mil cannon moniitc.l upon it, with incn 
to oveilook, corntnaiid, and ba t€*r a tow'ii ; for 
tbnii«h it coptaiu hut four pieces, they .>■ hall be 
able to discliaii’ctwo hundred bullets each hour. 

3J. A way li.nv, safely and speedily, to make 
an approach to a 1 n.stle or town wail, and over 
the \ery ditch, at noon day, 

32. How to compo.>e dll lMli^er^al character, 
np'thodicul aiidtasyio lie wiitteii, yet intelli- 
gible in any language ; so that it an Kuglish- 
nian write it in English, a Fioni hiniui, Italian, 
Spaniard, Jii.sb, Welch, being scliol.-us, yea, 
Uieeiau or Hebiean, sliidl us peril cll> iiiiriei- 
stand it in their on n tongue ns li they w cie jiei- 
fect English, distiegnibhmg the verlis troni 
nouns, tlic numbers, tenses, and cases, as pro- 
perly expressed in their own languai^e us »* 
wras written in English. 

33. To write with a needle and thread, whit* 
or any colour, upon white, or any other culoui 
so that one stitch shall significantly shew aii> 
letter, and as readily and as easily shew tlw 
one letter as the other, and fit for niiy language 

34. To write by a knotted silk string, so that 
every knot shall s gnify any lettei, with comma, 
full (loiiit, or intei'i'ogatinn, and as legible as 
with pen and ink upon while paper. 

3j. T'he like, by the fiinge of glo.'es. 

3(», By stringing nt bracelets. 

37. Hj pinkM ghnes. 

3-<. By holes m the hoiioin of a sieve. 

3J\ By a luUiii, or idale lanthoni (7). 

40 . J»y the .smell. 

41. By Die taste. 

42. By the touch. 

!Nole — By these three senses, ns peifcclly, 
distinctiy, and nnconfusedly, jea, ns re.idily as 
by Die sight. 

43. How to vary each of these, so that lea 
tbo*' Hid may know them, and \ ct keep the un> 
del ( aiding part fiom any bilt ttieir corres- 
pondent. 

•i4. To make a key of a chamber-door, winch 
to your sight hath its wards and rosepjpe but 
paper thick, and yetat pleasure, in a miinite of 
an hour, shall become n perfect pistol, capable 
to shoot through a hreast-plate commonly of 
carabine proof, with piime, powuler. and tire- 
lock, and IS covcrable in a stianger’s band. 

45. How to light a Are and caudle at what 
hour of the night one waketb, without rising or 
putting one’s hand out of the bed. And the 

6) “ Upon.” 

7) “ Candlestick lantern.” 
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•ntnf* tiling hecnmes (8) a serrlceab’r* pistol at 
ple.'tsnrci ,\ft hy a stran^rr, not kn wing tho 
at'crei, srcmcth lint a dexterous tiiuii r-box. 

46. How to make "an ailiticial b rd, to fly 
whudi way and .as lonp as one plea etli, by or 
a>’ainst Hit* wind, sometimes cliir|iin>;, utlier 
time's lioieiing, still tending the way it is de- 
signed loi. 

47. To make a ball of any m eta l,which, thrown 
into a pool or pail of n ater, sliatl prcM-ntly rise 
from tin* botlom, and constantly show, by the 
supertlcies ol’ the water, the boor of the day or 
nLht, never rising more out of tho water than 
Just to tho minute it sheweth of each qoaiter of 
the hour ; and if by force kept under water, j«t 
the time is not l.ist, but iccovcred as soon as it 
is pennitted to rise to the supcrliuba of the 
water. 

48. A screwed ascent, instead of stairi. with 
fit Iaiidii)!;-p1nres to the boht chiiniLcr'. of each 
sU'iy, with back stuns within the nod I of it, 
convenient for servants to piis.s up m-d down 
to the inward rooms of them, unseen and pri- 
viite. 

4y. A portable engine, in tho way of a to- 
baecn-toiig.s, wheieby a man ina\ gel over a 
wnllfOi s,el up n^ain, being eoiriedown, finding 
the con t proving nrisi-ruii.* to him. 

60. A complete light portable ladder, which, 
taken out ol one’s {loekd, ma\ be by li'm^elf 
fastened an bundled loot high, to get up by from 
the ground. 

61 A rule of giadnMon, which with ea.se and 
melh 'd redmeth all tbiug.s to a pnvatt* cor- 
respondence, lJlOi>tu^clul Joi .serjeliiitdliirenee. 

OJ. How to signiiy words, uiid a peileU d s- 
eourso, by jangling o' belKol any parish ehnreb, 
or by any inviMeal inslrunient wiiliiu bearing, 
in a aecmlng way of tutieuig it, or ot au uuskil- 
ful bcginnci. 

63. A way how to make hollow and cover a 
water-screvv, os big and as long as one. pleaseth, 
In an easy and cheap way. 

64. How to make a water-screw tight, and 
yet transparent and Iree from breaking, but so 
clear that one'may palpably see tJie water, or 
any heavy thing, how and why it is mounted by 
turning. 

65. A double water-screw, the innermost to 
mount the water, and the outermost for it to de- 
scend more in number of threads, and, coiioe- 
quently, in quantity of water, tliongli much 
shorter than the innermost screw , by which the 
water ascendeth~-a most extraordinary help 
for the turning of the screw to make the water 
rise. 

66. To provide and make, that all the weights 
of the descending side of a wheel shall be per- 
petually further from the center than those of 
the mounting side, and yet equal in number and 
heft lo (9) the one side aslhc other. A mo',! m- 
ssredible thing, il not seen, but tried before the 
late King (of i)les.sed memory ) ( 10) m the 'I'ower, 
oy luy directions, two extiaordinary ICmbss- 
jodors accompanying his l\lajestv, and the Unko 
of Richmond and Duke linmilton, with most of 
the Court attending him The wheel was 1 i foot 
over, and 4U weights, of 60 pounds a-picce. Sir 
William Balfore, (11) then Lieutenant of the 
Tower,c.sn justify it, with .several others. They 
all saw, tnat no sooner the great weights passed 
thediamctei line of the lower ( l:i) side, but they 
hung a foot further ,fiom the renter; nor no 
sooner passed the diameter Line of the upper side, 
but they hung u foot nearer. Be pleased to ( 13) 
Judge llie consequence. 


fH) “ To be.’' 
t‘») « Of.’' 


(10) Of bappv and gloriou fte. 
hi) « SirM'.Bclford.’* 

(12) “ Upper." 

03) ** Lowar.** 


67. An ebbing and flowing water- work, ia 
two vessels, into either of which, the water 
st.indtng at a level, if a globe be c.»8t in, instead 
of rising it pre>ently ebbeth, and so remainelh 
until a like gl«.be be cast into the oilier ve.ssel 
which the water is no sooner sensiblr ot, but 
that (11) ve.ssel presently ebbeth, and Ibr oilier 
flowdli, and so contiiiueth ebbing and flowing 
until one or both of the globes be taken out, 
working som>i little eflect besides its nw'n mn- 
tion, without the help ot any man within sight 
or hearing : but if either of the globes be taken 
out, Avith ev.ir so swiit or easy a motion, at the 
yeiy instant the ebbingaiid flowing ceaseth j for 
iff during the ebbing, you lake out ihe globe, 
the water of that vessel piesently ntumeth to 
flow, and never ebheth after, until the globe bo 
returned into it, and then the motion beginnetb 
as before. 

68. How to make a pistol discharge a dozen 
times with one loading, and without so much 
as once new priming requisite, or to c haiigu it 
out of one hand into the other, or stop one's 
horse. 

69. Another way, as fast and eflectual, but 
more proper for carabines. 

60 A way, with a flask appropriated unto it, 
which will furnish cither pistol or carabine 
with a do/rn charges in three minutes* t-me, 
to il(i the whole execution of a dozen shots, as 
soon as one pleaselh, pioporlionably. 

61. A thud w.iy, and purlicular tor mnsqueta, 
withoct taking tliein from their rests to charge 
Ol prime, to a like execution, and as last at 
the the iuu«quet containing but on* 

charge at a time. 

Ci. A way lor a harquebuss^ B crock, or 
ship musket, six upon a carnage, shootins 
with such expedition, as, without danger, one 
m*y ch.arge. level, and discharge them, sixty 
times in a minute of an hour, two or threo to* 
gelher. 

63. A sixth way, most excellent for sakeniy 
difl'ering Irom the other, yet as swift. 

64. A seventh, tried and approved before tho 
late King (of ever blessed incmoiy), and B 
bniidrod Lui’ils and Commons, in a cannon of 
eight inches Iialf quarle-., to shoot bullets of 64 
pounds weight, and 24 pounds of powder, 
twenty times in six minule't, bo clear from 
dan<..er, that, alter uil woredibcha '..cd, a pound 
of butter did not melt, being laid upon tb« 
cannon britrh, nor the green oil di^colourod 
that wa.<i fir.Nt anointed and u«ed between the 
barrel tbei rot, and the cniiiue having never in 
it, nor wiUiiii mx foot of it, hut one charge at 
a time. 

66. A way that one man, in the cabbin,may 
goiern the whole .side ot ship mnsqiiets, to 
the number (if need require) of 2 or3UvU shots. 

66. A way thal, against several avrnuva to a 
fort or lastle, one man may charge 60 cannona 
playing, and st' pping when he plea.seth, though 
out of sight ot the i-(<nuoii. 

67. A rare way, likewise, for musquetoona 
fasteneil to the pummel of the saddle, so that b 
ceiiimun trooper cannot miss to chorge them 
W'lth twenty or thirty bullets at a time, evea 
ill lull ciueer. 

“ When I flrst gave my thoughts to make 
** guns shoot often, 1 thought tlieie had been 
“ but oue only exquisite way inventible, yet 
“ by several trials, and much charge, 1 boy a 
“ perfectly tried all these." 

68. An adm'rnble and most forcible way t# 
drive np water by lire, not by diawing or suck- 
ing it upwards, tor that must ke, as the philo- 
sopher caileth it, in/fa spUuram aetiviiatit, 
wfairh is but at surli a distance. But this way 
hath no boundei , il the vessels be strong enough | 
for 1 have taken a piece of a whole cannon^ 


(14) The." 
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whereof the end was bnrst, nnd filled it three* 
q uarters full of water, ( Id) stopping and screwing 
up the broken end, as also the touch-hole, and 
making a constant fire under it, within 34 hours 
It hurst, and made a great crack : so that having 
a way (113} to make my vessels, so that they are 
strengtiicned by the force within tiiem, and the 
one to till after the other, 1 have seen the 
water run like a constant fountain-stream, 40 
foot high; one vessel of water, raiified by lire, 
driving up 41) of cold water. And a man that 
tends the work is but to turn two cocks, that 
<Mie vessel of ivater being consumed, another to 
force and refill with cold water, and so suc- 
rt'ssively, the fire being tended and kept con- 
stant, wliich the selfsame person may likewise 
abundantly perform in the interim between the 
necessity of turning the said cocks. 

()9. A'wayhow a little triangle screwed key. 
not w eighing a sbilliug, shallbe capable ( 17) ana 
stiong enough to bolt and nnbolt, round about 
a great chest, an hundred bolts, through 60 sU- 
ples, two in each, with a direct contrary mo- 
tion, and as many more from both sides and 
ends; and, at the selfsame time, shall fasten 
It to the place, lieyond a man's natural strength 
til take it away; and, in one and the same 
turn, bull] lockelli andopeneth it. 

70. A key, with a rose-turning pipe, and 
two roses, pierced through endwise the bit 
thereof, { IS) with several handsomely contrived 
wards, which may likewise do the same efiects. 

71. A key perfectly square, with a serew 
turning within it, and more conceited than any 
of the rest, and no heavier than the triangle- 
screwed key, and doth the same effects. 

73. An escutcheon to be placed before any 
of these locks, with Iheic properties : — 

Ist, The owner (though a woman) mayj with 
her delicate band, vary the ways of coming to 
open the lock ten millions of times, beyond the 
knowledge of the smith that made it, or of 
me who invented it. 

2d. If a stranger open it, it setteth an alarm 
a going, which (he stranger cannot stop from 
running out; and, bcsjde.s, though none should 
be within hearing, yet it catcheth bis hand, os 
a trap doth a fox ; and thongh far from maim- 
ing him, yet it leaveth such a mark behmd 
it, an will discover him if suspected; the 
c^cutcheon, or lock, plainly shewing what mo- 
nies he hath taken out of the box to a farthing, 
ar.d how many times opened since the owner 
tiad been at it. 

73. A traiismittable gallery over any ditch or 
breach in a town wall, with a blind and parapit 
I cannon proof. 

74 A door, whereof the turning of the key, 
with the help and motion of the handle, makes 
the hinges to be of either side, and to open cither 
inward or outward, as one is to eutw or to go 
out, or to open in half. 

76. How a tape or ribbon -weaver may set 
down a whole discourse, without knowing a 
letter, or interweaving any thine suspicious of 
other secret than a new-fashioned ribbon. 

7G. How to write in the dark as straight as by 
day or candle-light. 

77. How to make a roan to fly, which I have 
tried with a little boy of ten years old in abam, 
from one end to the other, on an bay-mow. 

7H. A watch to go constantly, and needs 
no other w'inding from the first setting on the 
oord or chain, unless it be broken, requiring no 
oihi r rare from one man than to be now and 
then consulted with concerning the hour of the 


day or ni^ht ; and if it be laid by a week toge- 
ther, it will not err much, bnt the oftener looked 
upon the more exact it sheweth the time of the 
dhy or night. * 

79. A way to lock all the hoses of a cabinet 
(though never so many) atone time, which were 
by particular keys, appropriated to each lock, 
opened severally and independent the one of 
the other, as mnch as coneemeth the opening 
of them, nnd by these means cannot be left open 
unawares. 

80. How to make a pistol barrel no thicker 
than a shilling, and yet able to endure a musquet 
proof of powder and bullet 

81. A combe-conveyance carrying of letters, 
without suspicion, the head being opened with 
a needle-screw drawing a spring towards them, 
(19) the combe being made but after an usual 
form carried in one*s pocket. 

82. A knife, spoon, or fork, in an usual por ■ 
table case, may have the like conveyances lo 
their handles. 

8:1. A raspm-mill, for hartshorn, whereby a 
child may do the work of half-a-dozen men, 
commonly taken up with that work. 

84. An instrmneatjW'hereby persons ignorant 
in arithmetick may yierfectly observe numera- 
tions and substractioas of all sums and frac 
turns. 

86. A little ball, made in the shapeof aplum or 
pear, being (20) dexterously conveyed or forced 
into a body’s mouth, shall presently shoot forth 
such and so many holts of each side and at 
both ends, as, w'lthout the ownerN key, can 
neither be opened or filed otT, being made of 
tempered steel, and as ellectually locked as an 
iron chest. 

86. A chair, made a-la-mode^ and yet a stranger 
being persuaded to sit down m’t, snail have im- 
mediately his arms and thighs locked up beyond 
his own power to loosen them. 

87. A brass mould, to cast candles, in which 
a man may make 600 dozen in a day. and add 
an ingredient to the tallow, which will make it 
cheaper, and yet so that the candles shall look 
whiter and last longer. 

88. (21) How to make a brazen or stone head, 
in the midst of a great field or garden, so artificial 
and natural, that though a man speak never ao 
softlv, and even whispers into the ear thereof^ 
it wtH presently open its mouth, and resolve the 
q^uestion in Trench, Latin, Welch, Irish, or 
English, in good terms uttering out of bi.suiouth, 
and tlien shut it until the next question be 
asked. 

89. White silk, knotted in the fingers of a 
pair of wdiite gloves, and so contrived, without 
suspicion, that playing at prinicro, at cards, one 
may, without clogging his memory, keep reck- 
oning ol all sixes, .svyrn.s, and aces, which be 
bath discarded. (32). 

90. A most dexterous dicing-box, with holes 
transparent, after the usual fashion. Avith a de- 
vice so dexterous, that, with a knock of it 
against the table, the four good dice are fa.s- 
tenrd, and it looseuelh four false dice made fit 
fur the purpose. 

91. An artificial horse, with saddle and capa- 
nzoii^ fit for running at the ring, on wbicn a 
man being mounted, with his lance in bis hand, 
be can at pleasure make him start, and awiftly 
ran bis career, u.sing the decent posture with 
don pracc, may take the ring as handsomely, 
and running as swiftly, aa if he rode upon a 
barbe. 


(16) “ Full**— merely. 

(18) “ Found a way.” - 
(if) ” Tri.tngle and screwed key shall be 
eapqble.’* 

( *8) “ Together.*' 


(19) « One.” 

(») « Which being.” 

(SI). *'An CMin without ye least noyie, 
knock, or use of ^e, to coyne and stamp 1001b. 
ID an bmire by onenanr” 

(39), ^ Without Co^pliy.” 
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98. A screw, made like a waler-screw, bat 
the bottom made of iron plate, spade-witie, 
which, at the side of a boat, emptictli tbe mud 
ofa pond, orraiseth gravel. 

93. An engine, whereby one man may take 
out of the water a ship of fiOO ton, so that it 
may be calked, trimmed, and repaired, without 
ieed of the uanal way of stocks, and as easily 
let it down again. 

94. A little 1‘ngine, portable in one's jiocket, 
which, placed to any door, without any noise but 
one crack, openeth any door or gale. 

95. A double cross-bow, neat, handsome, and 
strong, to shoot two arrows, either together, or 
one after the other, so immediately, that a deer 
cannot run two steps, but, if he miss ot one ar- 
row, he may be reached with the other, whe- 
ther tlic deer run forward, sideward, or start 
backward. 

9t>. A way to make a sea-bank so firm and 
geometrically strong, so that a .stream can have 
no power over itj excellent, likewise, to save 
the pillar of a bridge, being cheaper and stronger 
than stone walls. 

97. An instrument whereby an Ignorant per- 
son may take any tiling in perspective as justly, 
and more, than the skilfullest painter can <(o 
by his eye. 

98. An engine, so Contrived, that workingthe 
primum mobile forward or backward, tipwaid or 
dodmward, circularly or cornerwise, to and fro, 
streight, upiiglit, or downright, yet the pre- 
tended operation C'7'itmuetli, and advSinceth 
none of the motions above-meuuoncd, hinder- 
ing, much less stopping, the other ; but UDa>- 
nimously and with harmony agreeing, they all 
augment and contribute strength unto the in- 
tended work and operation j and, therefore, t 
eall this a semX’ omnipotent engine, and do in- 
tend that a model thereof be buiied with me. 

99. How to make one pound weight tu raise 
an hundred as high as one pound falleth, and 
yet tbe hundred pound de.scending doth what 
nothing less than one hundred pound can elleet. 

100. Upon so potent a help as these tuo last- 
mentioned inventions, a water-work is, by many 
years experience and labour^ so advantageously 
by mei contrived, that a child’s force bringeth 
up, on hundred foot high, an incredible quan- 
tity of water, even two foot diameter, *o natu~ 
rally, that the work will not be heard, even into 
the next room i and with so great case and yco- 
metrical symmetry, that though it work day and 
night, from one end of the year to the other, it 
will not retfuire forty shillings reparation fo the 
whole engine, nor hinder one’s day-work ; (23) 
and 1 may boldly call it the most stupendous 
vrork in tbe whole world : not only, with little 
charge, to drain all sorts of mines, and fnrnibh 
cities with water, though never so high seated, 
as well to keep them sweet, running through 
several streets, and so performing the work of 
scavengers, as well as furnishing the inhabi- 
tants with sufRcient water for tlieir private oc- 
casions ; but likewise supplying rivers with snf- 
fleent to maintain and make them portable from 
town to town, and for the bettering of lands all 
the way it rnns i with many more advantageous 
and yet greater effects of profit admirable and 
consequence. So that deservedly 1 deem this 
nvention to crown my labours, to reward my 
expencea, and make my thoughts acquiesce in 
bray of further inventions ; this making up the 
whole century^ and preventing any further 
trouble to the reader for the present, meaning 
to leave to posterity a book, wherein, under 
•acb of these heads, the means to put in exe- 
cution. and visible trial, all and every of these 
inventions, with the shape and form of all thing! 


(S3). Tbo words marked in Italics not in the 


belonging to them, shall be printed by brass 
plates. ' 

In bonum publicum, et ad majorm Dei 
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'J'lic following (loclirnonts will be 
found of coiibiilcrable importance, in 
relation to a ouestioii which has been 
much ag'itaU'd in this country, as well 
its in America, imniely, whether High 
I’ressure Engines can be employed 
with safety in steam navigation ? 

REPORT 

0/ the Committee on Commerce [of the 
Congress of the United States), accom^ 
panted by a Bill for regvlnting of Steam 
Boats, and for the Security of Passen- 
get s therein. — May 22, 1824. 

The Coniiiiitteeof Commerce, to which 
was reft'iTud a resohnioii instructing 
them to inquire into tlie expediency of 
providing by law, that no licence to na- 


(3'2). ForsBcres. 

(33). “For whole canon.” 

1 31). A whale side o/'-wanting. 

35) Or ribbon — wanting. 

36). “ A continual watch,” 

37). A tofal— wanting. 

38). “81,83. Conveyance for letters.” 

39 V Wanting entirely in the M.S. 

(40). “ Slumping engine.” 

(41). “Pnmnn gloves.” The Marquis Bfcms 
tn have been in doubt which he should erase 
—the brasen head or the dicing -box. 
f43). Wanting in the M.S. 


vigate aii\ of the waters of the United 
Stete.s HliaJl be granted to any boat or 
vessel, hereafter built, and moved or 
propelled by fire or steam, upon the prin- 
ciple of construction commonly called 
“high pressure;” nor to auy boat or 
ve.s.sel heretofore built, and moved or 
propelled by fife or steam, that shall 
nereafter be fitted up or provided witli 
any engine or other machine, intended 
to move or pronel .such boat or ves.sel, 
upon the principle, of construction atore- 
said, respectfully lleport : 

That tiiey entered upon the investiga- 
tion of this subject with a deep sense of 
it.^ importance, and a strong conviction 
of the great diiliciillios attending any le- 
gislative interference with the manage- 
ment of so cxteiwive a branch of busi- 
ness. 

The power of steam to proiicl boata, 
which was fir.st successfully applied to 
practical pnrpose.s in the loVited States, 
IS now in extensive and general use on 
all the watcMS of the Union ; its yppli- 
caiioii on the great rivers of the Mis.sis- 
sippi and (Ihio, lias miitribulcd in an 
einiiicnt degret* to the pro-^perity and 
advaiireniinit ul the Stales through wdiich 
they How. 

To v\hat fai thcr application the agency 
of .steam i.s capable, and to what extent 
it may he carried bv the science and inge- 
nuity ot our inechaincians, cannot be an- 
ticipated ; and your Committee felt aveise 
to fetter or discourage the. ii\gcnuit> and 
•skill for which the arli.Ntsof ihis coi.utry 
ar« so distiiignished ; iiothinj^, therefore, 
but a consideration of what is due to the 
protection of individuals, whose safety 
may be endangered by ignorance, avarice, 
or inattention, fioin wiilch they have not 
the power to protect lhem.selvc.^, induces 
your Committee to recommend the inter- 
position of Congress. 

Your Committee believe it to be the 
universal opinion of all persons conver- 
sant in such suhjecr.s, that steam-engines, 
of a certain constniction, may be appliea 
to passage-boats with the most perfect 
security to the passengers. 

The low pressure engine (comraonlv 
known as the engine of Dolton and Watt) 
consists, besides the boiler and cylinder, 
of an air-pump and condenser ; on open- 
ing the communication with the con- 
denser, the steam on one side of the 
piston, in the cylinder, is condensed by 
this process, the water in the condenser 
becomes heated, and is drawn off by the 
air-pump, and its place supplied by cold 
water, whisb again condenses the steam 
now collected on the other aide of the 
piston. The size of the air-pump is cal- 
culated to free the condenser of a ceitain 
ouantity of water only, in proportion to 
the size of the cylinder; and as this quan- 
tity of water, at the usual temperature, 
ran onl) condense a specific quantity of 
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steam. If the steam from the boiler is 
furnished of an extremely bit-ji tempe- 
rature, the vuciinni of tlie eylinder will 
not be iM'ifect, and, consequently, the 
engine will not materially gain in power 
by iiicreJibiiig the force of the hteaui, the 
additional pressure being not more than 
equal to the los^i fiom an imj)erlcct va- 
cuum. The condensing engine, there- 
fore, when eons tiucied on proper prin- 
eiples, merely requiies a pressuie of 
steam ei^ual to that of the atmosphere, 
in order to diivc out the atmospheric 
air, and to supply its place with steam, 
which, being condensed, forms tlie va- 
cuum, giving a pressiiie of about 14 lbs. 
on the square inch. It will readily he 
perceiied, therefore, tliatwith low pres- 
sure engines, there is little indneement 
to iiietease the pR'sMiie of steam in the 
boiler; and as the utmost th^jit ran he 
produced by the eonnuon boiler of Holton 
and Watt's engine does not exceed l.> 
or Idllia. on the sqnme Inc-h, there is 
less d.inger of hiir^ting them, and tliC 
damage arising fiom s.ucli an aeeidenl is 
seldom more than rending the holier, 
and .scalding those in its ininiedi ifc vici- 
nity, without doing any injury to tiie Imat 
or passengers in the cabin.* "I'he high 
urc.ssure engines are driven entiredy by 
the foice ot the steam, without any as- 
vistance from a vacuum, and aie usually 
calculated for a ju essure of from 40 to 
100 lbs. (o the .squat e inch, on which the 
power of the engine is calculated ; bur, 
in case of emergency, the force may be 
multiplied to any extent to which 'the 
temperature of steam may be raised; so 
that an engine of 20 lior.se power may be 
made to perform the Avork of a 40, or 
even of 100 house oower. ^'his etfect, 
however, i.s produceu at the risk of bui-sl- 
ing the boiler, and endangering the lives 
of the passengers. 

From habitual impunity, the engine- 
workers disregard the danger, and railier 
than .suflTer a boat to pass them, will in- 
crease the pressure of the .steam to a 
dangcMOUs extent. In addition to this 
risk, accidents may occur fi*om careless- 
ness, inattention, or drui]keuue.ss. 

On laud, the high pressure engine is 
not subject to the .same objections. 'J'he 
powxr of the .steam, iiithefiist iii.stanec, 
1 .M calcnlated for the woik to be done in 
the mills, and the inducement to augment 
it i.s not very great. 

Alany resjiect.ible mechanics and engi- 
neers in tliLs country for some time con- 
sidered that the improved boiler, invented 
by Oliver Hvans, obviated the objections 
to high pressure engines. The late melan- 
choly occurrence on board the Etna, in 
the waters of New York harbour, must 
have undeceived them. Tlie engine in 
this boat was constructed on the plan of 
that skilful mechanic, and was furnished 
with all the guards his iiigemiity could 
devise. 
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Your Committee, from ibis view of 
the subject, aie decidedly of opinion, 
that high pressure engines, uiMlcr anv 
guard that could he ap]>hed to them, air 
not d.s .cafe to ii.se iu boats as tho^c o; low 
pressure. But, as a vast amount of pi -/ 
pe>-ty is vested in boats propelled by iiich 
prpsure .steam-engines, especially on tlie 
Alississippi and Ohio rivers, they lorbear 
to recommend the adoption ot any mea- 
sure which would go to prohibit their 
iisci In boats loaded dillerently, at dif- 
lerent times, and na\igating streani.s 
where the current is often ot unequal \e- 
loeity, it may be' ad\aiihigeous to use an 
engine capable of leeciving an additional 
power. In order, however, to give them 
all the security of which rlieyare suscep- 
tible, they reeoinmetid t licit all boats juo- 
pelled by steam should he enrolled at 
the port nearest to the place trom or to 
which they ])ioceed, and ^hould he coin- 
jielled to take out a coasting lieeiii’e. 
'I'hat every boiler on l>i>ard Mich steam 
boats should be eomiio^cd of \vj ought 
iron or copper, ’i'lie .'strength of a ca^t 
iron boiler i.s uncertain. C.-st iron being 
liable to contract iu varioms degree'*, in 
ditlereiit places, and i.-, iheroloie, more 
liahle to hieak than wrought iron; and 
in the event of bunstiug, the fraunieiu.H 
are scattered about with great force, 
whereas in the lmi>tiug ol a hoiles of 
malleable metal, a simple nuiding gene- 
rally take.s place, unles.s under a pre^'*lIlc 
of steam t.xeeeding 2 or 30l“Il)s. to the 
square incli. 

That every boiler on board such boat 
should, previous to the boat beii'ir used 
forthe coiivejanceot pa‘*sciigeri, l,e*«uo- 
mitted to the in'^pcctiou of one oi lume 
.skilful eiigiiiCLi's, or other pj?i>ons cou- 
vci'saiit with the .subiect, vvlm should 
a.«ccrtain, by tiial, tin' stjcrglh of sr.eli 
boiler, and sbould ceiiily his ojuiiiou of 
it.s sufficient .stieiigth, anil ot the mcui Hy 
with which it might he emploved, to the 
extent ])ropiised. "I'hat every such hoLjr 
should be provided with two .sufiicient 
safety valves, one of which should he 
inaccessible to the engine-worker, and 
the other iriacee.ssible to him ami flic 
persons on board the hoar. The in' pec- 
tors to examine the rafetj ^alvih, ami 
certify what i.s the pressure at which 
such safety valves snail open, which 
prcs.'?iu*e shall not exceed one-thinl of 
that by which tlic boiler has bc'en proved, 
nor oue-.sixth of that which, by eaicula- 
tioa, it shall be reckoned able to .‘‘iwtain 
in Jiigh pressure stcain-engine.s ; norene- 
half the pressure by which the boiler lias 
been proved, nor one- third ot what, by 
calculation, it .shall he reckon'" 1 able to 
sustain, ifa low pres.sure engmo. That 
a penalty shall be inllicfed on any person 
placing additional weight on either cf iho 
safely Nnlves. 

(ro hi rontifivfia.) 
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PLAN FOR THE SPEEDY EXTINCTION OF HRES; 

OT CAPTAIN MANBY. 



It must be obvious that the ready 
extinction of lire depends entirely on 
the facility with which water is 
brouifht to act upon it at its com- 
iiiciiccincut ; and that, when left un- 
controlled diiriiii? the delay of en- 
gines arriving, the procurement of 
water, and the further delay of get- 
ting the engines into full action, it 
reaches a height at which its reduc- 
ti(m is highly^ doubtful, and at least 
very difficult. Many instances of 
destruction by fire have been caused 
by obstructions to the conveyance of 
engines to tne spot, or from the im- 
possibility of procuring water to ena- 
ble them to act when they have ar- 
rived ; and, in every case, some delay 
necessarily takes place in preparing 
the engines, even when water is at 
hand. It is a well-know fact, that 
many of the ffreat and destructive 
fires in Lonaon and other larjge 
towns, where water-pipes are laid, 
might have been controlled, if water 
could have been obtained in time. 
In towns not so provided, villages, 
the detached residences of gentlemen, 
and other buildings in the country, 
the want of water at hand, or other 
means of extinction, makes their 
total destruction, in case of fire, al- 
most inevitable. 

From observations which I have 
made in witnessing fires, and from 
information of those persons con- 
stantly employed on such occasions, 
J am assured that a small quantity of 
wat^jwell directed and early applied. 


will accomplish what, probably, no 
quantity would effect at a later period. 
iTiis has excited my attempts to pro- 
vide some prompt and efficient means 
by which the anxious and often im- 
portant intcr\'al of delay wou'd be 
obviated, and the fire opposed on the 
first alarm ; thereby not allowing the 
fiames to increase in fuiy ; which so 
often occurs, that the efforts of the 
fireman are exerted rather with the 
hope of jircvcnting the extension of 
the calamity to other buildings, than 
to save that in which it first broke out. 

To attain this object, I propose a 
Fire Cart of light construction, re- 
quiring but one person to convey it 
to the ^ot, and apply a fluid, in the 
most efficacious manner, from port- 
able vessels or engines, on a prin- 
ciple very long known — ^thc artificial 
fountain m pneumatics. The engines 
are to be kept always charged, and 
one, when slung across the body of a 
watchman or servant, is easily car- 
ried to any part of the building, how- 
ever difficult of access. The manage- 
ment required is simple; for, on 
opening the stop-cock, the pressure 
of condensed air instantly propels a 
stream that can be directed with the 
most exact precision on the part in 
combustion, — a circumstance ^ ex- 
tremely important, when the inci- 
pient fire is not within the reach of 
effort by the hand, and when the air, 
heated by the flames, prevents ap- 
proach to cast water upon it by com- 
mon meaiKi, 
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Every fire, even the greatest, must of the alarm of fire given by watch* 
arise from small beginnings, and men long before the arrival of engines 
when discovered in its infant and on the spot, and, if they were pro- 
commencing state, is easily to be kept vidcdwitha fire cart, the alarm of 
down and prevented from becoming the watch and the application of the 
destructive, if means of early appli- means of extinction would be simul- 
cation were at hand. We often liear lancous. 



Tlie cart contains six engines, 
each charged with the impregnated 
solution of an Ingredient best adapted 
to extinguish fire. When the first 
engine has expended its store of an- 
tiphlogistic fluid, a supply of others 
in succession may keep up a constant 
discharge, until regular engines and 
plenty of assistance arrive, should the 
fire not be entirely subdued by these 
first efforts. 


When a small quantity of simple 
water is cast on materials in a state 
of violent combustion, it evaporates 
into steam from the heat, and the 
materials thus extinguislu'd readily 
ignite again ; the additioh of incom- 
bustible ingredients, consequently, 
becomes necessary to make quality 
supply the place' of quantity, luid 
thus with the smallest portion ]u*e- 
vent the fire rekindling. 
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To give the most extinguishing 
properties to common water Inis en- 
gaged the experimental attention of 
many, in ditferent countries,* and it 
has been rendered by them more ef- 
fective to extinguish fire than forty 
times the same quantity of common 
water (a cireuinstance not specula- 
tive, but conliruicd f)y trial made 
upon building ^ erected for that pur- 
pose) ; but the simple ingredient of 
pearl ash dissolved in water, wdien 
applied on burning substances, form- 
ing an incrustation over the surface 
extinguislied, and thereby preventing 
the access, has, in my estimation, 
a decided preference ; it has likewise 
the superior recommendation of the 
readiness with wliich any person may 
imbue the water ivith it, while the 
compounds cannot be had but at 
considerable cost, nor be prepared 
without labour and nice accuracy in 
their respective proportions- Thm, 
at the moderate ratio of twenty times 
increasing the quality, the cart would 
convey an extinguishing Iluid ecpial 
to one tun and" a half of common 
water. 

Specifif'athn in referenre to the Appa^ 
rntus belonging to the Fire Cart, 

Each machine is a strong copper vessel, 
of a cylindrical form, tivo feet in length, 

* 1734. M. Fnehes, a (/erinau physi- 
cian, by throwing balls into the fire, ebn- 
taiiiing certain pi'eparatiou>, which burst 
with violence, instantly cpiciiched the tire. 

1 7b 1 . Zachary Grey used the same pro- 
cess, in whicli wercaiuiij, sal anmiouiac, 
and other saline matters, wirh water. 

In the same year Dr. G<idfrey, in a pub- 
lic exhibition in ahon'>e erected for that 
purpose near Maiyde-boiie, applied the 
like ingredients with gieat success, by 
the action of confined gunpowder only, 
which, exploding, disperseo tlie solution 
on the miitcrials in combustion, and ef- 
fectivi ly extinguished the '<anie. 

l/iJ’i. M. Von Ahen, at Stockholm, 
made numerous public experirnenfs to 
show the effects of sev< ral combined in- 
gredients to render materials entirely in- 
combustible ; he is stated to have vulidued 
an artificial fire by two men ami forty 
measures of preparation , that would have 
requiied twenty men and ir>0(l of the 
same measures of simple water. 

In the same ycar,M. Nll Mosliein made 
many public exhibitions, to confirm that 
combustible materials migJitbe made per- 
fectly iiic<,rnbustibJe ; as ^o did Mr. W. 
KnoZy of Gottcoburg. 


and eight inches in diameter, capable ot 
containing tour gallons : a lube of the 
same met ah of one-fourth of an inch in 
diameter, clinked so that its end is car- 
ried to the side of the vessel, witli a stop- 
cock and jet-pipe, the vent of which is 
oiie-eighth of an inch in diameter at its 
top, reaches to within half an inch of the 
bottorji, and is to be screwed so closely 
into the neck of the ves>el as to pre- 
clude tlie possibility of the escape of 
the air. 

Three gallons of waller, holding in so- 
lution any ingredients’* best aihiptcd to 
C'Xtingiiish fire, an' to be put into the 
ve>s(‘l, and then the loom remaining tf»r 
the fourth g illon to befilled with closely 
condensed air; to effect which, the jet- 
pipe i.N to be unscrewed, theeondeiising- 
syringe lixctl in its place, and the air te 
lie pumpefl in, to the. utmost power of 
the strength of llie vessel U) contain it; 
the stop-cock is then to be closed, con- 
deusing-syringe taken off, and the jef- 
pip(' replaced. 

On luroing hack the stop-cock, tlie 
condensed air ri'-acts on the water, and 
casts it to a height pioportioncd to the 
degree of eoiidensation. 

niat the nmchii'c /iiav he moie eassily 
carried, w here afces*- is .lidicait^ it is pul 
into a leatheni ia?e with a strap, and, 
slung over the slionltlers of the Warer. 
is thus conveyed easd> , atid I hen directed 
with the utniost precision to the poin' 
requiring the iviiter. 

As directions for the effective ar- 
rangement of lire carts in populous 
places, the following plan 1 should 
jiropose : That at each watch-house, 
from the time of the watch setting, 
there should be in attendance a re- 
gular fireman, instructed in the use 
and management of the apparatus; 
andthateachparish should beprovidod 
with one or more fire carts, accord- 
ing to its extent or ninnher of wards, 
and the vi'sseJs or ongiacs composing 
the complement of the carl to he kept 
chargcil ready for being immediately 
applied.WJieiiwatch-hdxcs or stations 
are at a iioiisiderablc distance from 
the watch-house, some central watch- 
box should have a single engine 
lodged ready for application, to be 
brought oil the alarm by the watch- 
man, anti deli\ered to the fireman, 
who rp])airs to the spot on the alarm 
of fire, being given, wdth as much cx- 

^ « Pearl ash, <lis.solved in water, when 
applied on burning .substances, forms 
an incrustation o\er the surface extin- 
guished, and pr*' vents that part from re- 
iiiflaming. 



BI10WN*S GAS ENGINB— ^L0CK-MAK1NG^FHU1T>0ATH£RBH. 31 


eciition as possible. Should the Are 
ave broke out near the depot of the 
fire cart, the fireman in attendance 
will take the cart witli him, or an 
engine from it ready to apply; if 
otlierwise, the watchmen wdll each 
bring an engine', which the tireman 
will expend, and by receiving from 
others their engines, a regularly-con- 
tinued and well-directed stream will 
be kept up, which, from the early 
opposition to the fire, will no doubt 
c hcck the flames, if not entirely sub- 
due the fire ; should the distance he 
considerable, the fireman, aided by a 
watehinaii, uould convey the cart to 
a place on fire with as much dispatch 
as possible. ^ 

Letter /rum the [Jon Cupt. Pellew, R.N, 
to Capt'a/i ManUy. 

** LondMii,^uiic 27, 

“ DKAU .SMij—lliuiiic: been one of 
wlio \vitiic>‘'L'd, with nuich sati^- 
'■.ictioii, the trial of y<iui newly- invented 
laeliiiic lor the cMiiicfloii of lire in its 
eiirlioht stages, 1 cannot n'frain from re- 
lating to you, that, in the late file cio.se 
to my liouse, and whicli I myself disco- 
vered, if I had liatl one of tlie inaehmcs 
at my immediate command, I do not he- 
sitate to say, I could ha\'e saved the 
whole premises and an iiiiiiisured pro- 
perty of nearly 12,0001. 1 can venture 
to a-'Sert this tact, because it came under 
iny own inspection : I tlicrcfore cannot 
be deceixed. Tl'.c me, when I first saw 
if, was just raiiglit, and I conceive wais 
quite extinguishable by your iiiacliine for 
at least twenty minutes’. 

“ I may als(» lierc give my opinion aa 
a naval man, ns to its great u.se, in my 
opinion, on board ships, in case of fire 
below, where water is not easily con- 
veyed. T shall never go to sea again 
W’itboiit one of them for the use of the 
store-rooms, &c. Upon the whole, 1 do 
declare to you, it is, in my opinion, one 
of the best inventions I ever saw; and 
wishing you every .success in the prose- 
cution of your generous plans, 

“ 1 am. Sir, yours, Ac, 

P. H. Pellew." 


brown’s gas engine 
Sir, — Mr. Brown’s contrivance is 
not new. There is, at present, in Mr. 
Leslie’s Class-room, College of Edin- 
burgh, a machine constructed upon 
the very same principles ; the pri- 
muni mobile being an oil lamp, which 
rarefies the air, thus forming a kind 
of vacuum under a piston, from which 
lie power proceeds L'ins is on in^ 


cantrwertiblc fact, for I have seen the 
machine in full action. It moves with 
prodigious velocity, so long as the 
cylinder, in which the pistoii acts, is 
cool ; hut as soon us it bteonu's heated, ' 
the process of the muchiiic is greatly 
retarded. 

This is not the first time that iugc- 
iiious men have been found assciting 
their contrivances to be new inven- 
tions. The late Mr. Bramah went 
into the same mistake, when he pro- 
nounced his hydraulic press to be a 
new mechanic pinvci’. .1 . Y. 


CLOCK-MAKING. 

JSin, — 111 perusing your 4!^th Num- 
ber of the “ Mechanics’ jMagazine,” 
page .B 5, I ob'^erved some reinavks 
by Mr. James (’oUins, on J)r. Frank- 
lin and Mr. James FcrgiiMiii’s thrcc- 
wliccl clocks, witli liis own improve- 
ment. J porfi'clly ugTcc with IMr. 
(^illins in his o!)jcclioMS, bul >cc fur- 
ther room for imnrovcmriit, in Mr. 
Ferguson’s, than what Mr. (JoUins 
has pointed out. In IS 1 7, 1 made one 
with three wheels inside, but added 
two under the dial, to carry the hands 
direct; that is, the hour and iniuiite 
hands only. It goes eight days, with 
a fall of twenty-one inclies, and goes 
as correct as it is possible for any plain 
timepiece to do. In 1820, 1 made 
another with three wheels only. The 
hands arc fixed on their own centres 
or axes, ami go ilircct, but require 
to be set right separately. This 
clock goes eight days, with a fall of 
t\venty-oiic inches. 

I am. Sir, &c. 

Newcastlc-upoii-Tyne. G. S. 

[A more detailed description of our 
CoiTespoiidcnFs Clocks would be accept- 
able. — E d.] 

F P.U l T-G ATII E re R . 

Sir, — A year or two ago, as I 
passed through the town of Carls- 
ruhe in Genuany, 1 saw a machine 
for gathering fi-uit from tlie jiondent 
branches of trees iiicapahh! of sup- 
porting a ladder, and out o^’^be reach 
of the liand, which stn: lx me as 
being both simple and well adapted 
to tlie ]uu |n).se. Sliould it be consi- 
dered so by you, and as worth the 
insertion in your valuable Maga^iue^ 
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the enclosed sketch of it is at your 
service. The season for putting it 
in use is now at hand, and possibly 
it may be turned to some effect by 
one or other of your numerous reacl- 
ers. The construction of it is this : 
A piece of flat, light board, about 
eight inches over, and, if you please, 
somewhat more in length, of cither 
a round or an oval form, has a row 
of holes l)ored all round it near its 
edge, taking the shape of the board, 
and about tlic diameter of a quarter 
of an inch, into which arc driven tight 
as many pegs, about six inches in 
length, whicli pegs are then bound 
together by a neat platting or band- 
ing of basket-work, about the breadth 
of a third of the height of the pegs, 
and worked down close to the bottom 
of the board. The part of the pegs 
above the wicker-work is to be cut 
tooth fasliion,” for being .applied 
to the stalk, between the fruit and 
the bearing spur of the tree, and by 
a wring of the machine, to draw it 
off into its interior. This head, if I 
may so express it, is attached to a 
light pole, of any convenient length 
for the purpose. The only improve- 
ment 1 would sngi^est is, that the 
bottom should be, in a great mea- 
sure, cut out, and supplied by a 
coarse netted bag, which might re- 
medy the chance of the fruit’s rolling 
out, or of its getting bruised by fall- 
ing on the board. It is possilde that 
this contrivance may be in use in the 
apple districts of tins country, but I 
have never met with it. 

Yours, with mucli respect. 

Sept. I'i, 1824. SUFFOLKIF.NSIS. 


MACHINE FOR RAISING STONES. 

Sib, — ** Northumbriensis,”p. 152, 
vol. II. may find an interesting de- 
scription of the machine invented by 
Mr. Richardson, of Keswick, for 
raising stones, in the 8th Number of 
the Edinburgh Philosophical Jour- 
nal, in which the firm retention of 
the cylindrical plug is satisfactorily 
attributed to the clastic power of the 
stone. I have seen four or five men, 
with a common triangle, and double 
and single block tawe (without a 


roller and levers), raise a stone of 
nearly two tons weight, although the 
plug was not driven into tlu‘ hole 
more than tlircc-quartcrs of an inch. 
I apprehend, that the inferior elas- 
ticity of Portland and other soft 
stones would render the application 
of the machine uncertain in its effect, 
and extremely hazardous. 

1 am. Sir, &c. 

Bridport. E. N. 


CORRESPONDENCE. 


Postage of Letters. — Having received 
numerous intimations, that,ainoiig work- 
men whose means are limited, llio con- 
dition of post-paying their letters pre- 
vents many communications of value 
from being sent to us ; and being anxi- 
ously desirous of encouraging the cor- 
respondence of this valuable class of indi- 
viduals, we recommend to them, in all 
cases where a little delay is of little con- 
sequence, to entrust their letters to the 
bookseller by whom they are snjn>lied 
with our Magazine, who will readily for- 
ward them, free of expense, by his first 
parcel to London. 

Burch on Gunter’s Lines has Veen an- 
ticipated by Monad, p. 412, vol. ii. and 
Mr. Pickett, p. 14, vol. iii. ; except as p' 
the use of the Sliding Rule, to which we 
shall shortly devote a few pages. 

We shall he glad to hr.ii acain from 
Mr, T. S. D. of Bath. 

G. A. S. is requested to send to our 
publishers’ on Monday ne.xt, for a letter 
addressed to him. 

A Correspondent wishes to know wle-re 
the Dandy Loom, described in p, l.s, 
vol. I. can be luoeiired } 

Sijffolkicnsis.— Wc liave been disap- 
pointed of the Engraving whicli hhould 
have accompanied his coiiiimmication. 
and have thought it better to mve it 
without any, rather than make its inser 
tioii a week longer out of season 'I'Ik' 
description, besides, is of itself siiflici- 
ciitly plain. 

J. W. A. may continue (o address ,a.s he 
did his last. 

Communications received from E. Ni- 
choletts — J. M‘Vey — J. .1. Hartford — 
E. N. — Guillot, of Portsca — P. Vaiiryde 
— A Minor — Jas. Parry — Anonymous.’ 


Commiinic&iions (post paid) to be arliVoNsetl to 
the Editor, at the Publishers, KNKillT and 
LACEY, 56, Paternoster- row, London. 

Printedby B. Bbmslby, Bolt-court, Fleet-stre et 
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llfZiUSTRATlONS OF THE MARQUIS OF 
WORCESTER’S CENTURY OF IN- 
VENTIONS. 

No. 4. The sort of cipher here re- 
ferred to was the subject of much 
conjectural speculation (see Gent.’a 
Mag, vol. xviii. p. 55) till the inge- 
nious writer of tlic article (Cipher, 
in Rees’s Cyclopicdia, discovered, 
among the Hiirleiaii JMSS., a paper 
in the hand-writing of the Maniuis 
of Worcester, which is supposea to 
contain a full specification of the 
invention. It is entitled “ An Expla- 
nation of the most exact and most 
compendious Way of Sliort Writing ; 
and an Example, given hy way of 
Questions and Resolves upon each 
significant Point, proving how and 
why it stands for sudi and such a 
Letter, in order alphabetically placed 
in every page.” His method of 
writing may be thus explained : an 
eng raved page is given to write upon, 
ill which are made horizontal rons 
of octangular sijuaros or chequers ; 
and a straight line is to be drawn 
from the centre towards the circum- 
ference of these squares, in different 
positions and of various lengths, for 
each letter of the alphabet. Tims, 
A is a short horizontal stroke made 
to the rialit hand, an<l not touching 
the cirt'umforence ; I is the same 
stroke, ]»assing close to the circum- 
ference ; R is the same stroke, going 
beyond the circumference j E, N, aim 
W, arc represented by a similar stroke 
in the opposite direction, but varying 
in their lengths. By a like method, 
he suggests that we may write with a 
4ot, or single point only; which is 
to be placed at a certain distanc'c, 
and in a certain direction, from tlie 
centre of the octagon, for each let- 
ter of the alphabet. The Mar- 

3 uis proposes tliis contrivance for 
le purpose of writing with sccrccy 
as well as wdth brevity, and l<*a\cs 
it to the will of any person to 
change the value or name of the 
letters as may suit his fancy or in- 
tention. — ^Viefe Rees’s Cycfoptcdia, 
article Cipher ; where a specimen of 
the Marquis’s invention is given. 

No. 6. Does not this suggest the 
idea of the telegraph for conveying 
dispatches over great distances in a 
sliort time ? and 


No. 7* The universal telegraph, 
for day and night signals, inventeef by 
Lieutcnant-(./oloncl Paslcy, of the 
Royal Eugineers ? — S. R. 

Nos. !1, 10, and 11, point evidently 
to the invention of the torpedo. — 
The folh)\viiig account of its appli- 
cation, in modern times, is taken 
from the “ National Register,” En- 
glish newspaper, of the 12th Sep- 
tember, ISl.'L The invention is 
American, and the account also Ame- 
Fican. It may, perhaps, l)c in the 
recollection ol some of your readers, 
that, some little time previous to the 
event here recorded, a similar attack 
w'as made on his Majesty’s sliip Ka- 
inilies, and that, after two or three 
unsuccessful attemj>ts, the Ameri- 
cans s\iccecded in attaching the ma- 
chine, which, as soon as the ojveruior 
had taken his departure, blew up 
with tremendous torce. The effect 
produced was the destruction of al- 
most the whole fore -part of the shij), 
part of the cutwater being carried 
avvay. The tide was then very un- 
favourable to the attempt, and pre- 
vented the machine being fixed so as 
to do more mischief. I speak of this, 
however, from recollection only. 

** Noifolk, July 27lh. 

“ Mr. K. Mix, of tlie invy, a gentle- 
man of imeij:i itv and t‘ntei|)nse, lia^ been 
for several weeks preparing torpedoes to 
attempt tlie explosion or the enc*iii\’s 
.shipping in L>nii Ha\en Hay. 

Hiitish 74-giin sliip, Planta^auiet, that 
lias for a month pa^t been i.\ing ai)rea>t 
of Cape Henry liglit-lioiise, and has 
rarel) Iiad the company of any other 
vessel, appeared to Mr. Mix as the most 
favourahle object for trying his experi- 
iiieiit on Accordingly, on the night of 
the Ifith of July, aceo’inp.inied by Capt. 
Howman, of the Salem, and Miil.shipniaii 
M‘(jow’an, of tbe Cniled States navy, 
who \oliinteert*d their assistance during 
the whole cntei piisc, he left ins place of 
leiidezvou^i, and proceeded down to the 
Phiniagenct, of 74 guns, in a large open 
ho.it, which he calls the ‘Chesapeake’s 
llcv<'iige,’ and, from previous onserva- 
lions, fonnd no diflieulty in nsccrtaiiiing 
tile position of the ship. \Mien he had 
got within forty fathonu of her, he drop- 
ped the torpedo oirr, in tlie very instant 
of doing wtiicli he was haiird by one of 
the eijcinv’s guard-bouts ; the machine 
wi\» speeJiiv taken into tlie boat again, 
and he made his way off in safety. On 
the night of tlie lOlh he made another 
atU'inpt, and w'as again di.<covered ere 
he could accomplish his purpose. On 
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the iiigllt of the 20th he succeeded in 
getting within fifteen yards of the ship's 
bow and directly under her jib-boom : 
there he continued making his prepara- 
tions for fifteen minuses, when acentinel 
from the forecastle hailed, ‘ Boat, ahoy !' 
and he had to decaimi. The centincl 
not being answered, nied bis musket, 
which was followed by a rapid discharge 
of small arms. Blue lights were made 
to find out the boat, but failed ; they 
then threw rockets in different direc- 
tions, which illuminated the water tor 
a considerable width as far as they were 
thrown, and succeeded in discovering' 
the position of the nocturnal visitor, 
when the ship commenced a rapid fire 
of heavy guns, slipped her cables, and 
made some sail, while her boats were 
sent in pursuit : yhe daring intruders, 
however, escaped unhurt. The visits 
were repeated on the nights of the 21st, 
22d, iand 2:id, without success, as the 
ship, having taken alarm, changed her 
uositioii every night. On the night of 
the 21th, however, Mr. Mix succeeded 
in liiKiiiig her out, and having taken his 
position, within lUUyaids distant, in a 
(liieciioii witli her iarhijard how, he 
dropped the fatal maeluue into the water, 
just us the ceiitiiiel was ciyin^ ‘all’s 
well.' It was swept along by the tide, and 
would have completely efftcted its errand 
hut for a cause not to be named heie, 
but which may easily be guarded against 
in future experiments — it exploded a 
few mkiutcs too soon. The scene M’as 
awfully sublime ; it was like tiie concus- 
sion of ail cartlKiuake, attended with a 
sound louder aiiu more terrific than the 
heaviest peal of thunder. A pyramid oi 
water, fifty feci in circumfeience, was 
throw'll up to the height of thirty or 
forty feet; its aiipearance was a vivid 
red, tinged at the sides with a beautiful 
purple. On iLsceuding to its greatest height 
It burst at the top with a tremendous 
explosion, and fell in torrents on the 
deck of the sliip, which rolled into tlic 
yawning chasm below, and nearly upset, 
impervious darkness again prevailed. 
The light occasioned by the explosion, 
though fleeting, enabled Mr. Mix and 
his companions to discover that the fure- 
channel of the ship was blown off, and 
u boat, with several men in her, w'hicli 
lay alongside, was thrown up in the 
dreadful convulsion of the water. Ter- 
rible indeed must have been the panic 
of the ship's crew, from the noise and 
confusion which appeared to onr adven- 
turers to prevail on board, and they are 
certain that nearly the whole of the 
ship's crew hastily betook themselves to 
the boats." — S. H. 

No. 15. In No. 11 of the “Me- 
chanics’ Magazine," a drawing is 
given of a boat moved by wheels ; 
axxl in No. 13 there is a letter signed 
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A. B., suggesting that some machi- 
nery on a similar principle might be 
applied with advantage to barges 
navigating the lliver^ Tliamcs. I 
have myself seen some drawings of 
an invention whereby vessels, as I 
am informed, may be propelled by 
very ta^y manual labour, at the rate of 
four to seven miles an hour, on such 
streams as the Thames. The inven- 
tor tells me that he can, in the course 
of a little while, make the machine 
do its own work with only the as- 
sistance of a man to look at it occa- 
sionally. It will be asked why does 
lie not make it public, and give it a 
fair trial ? The answer is — the man 
is poor, and those who have the 
means of putting his invention to the 
test, whdh they have been spoken to, 
have hiuglicd at it as chimerical. — 
If A.B. has the means and feels in- 
clined, after reading this, to assist 
the man, the wTitcr of tliis wdll, on 
A.B. leaving his name and address 
at your publishers’, exeliange the ad- 
dress of the person alluded to. 

In the “llamphire Telegraph," 
of September, lK23,it w'as announced 
that Sir J. Cox Hippisley was making 
exj>erimcnts at Cow es, Isle of Wight, 
with a largo l)oat,which w’us impelled 
through the w ater, at the rate of ten 
miles an hour, by means of six paddle- 
wdieels, which moved by a haiidwinch. 
Also, w'ithiii the last four months, it 
has been noticed in the daily papers, 
that a boat is now in use, on the 
rapids in America, for conveying 
goods, &c., which is forced up the 
stream by the stream itself putting 
ill motion paddles ullixed to the sides 
of the boat.’* This invention an.sw'ers 
to the same purpo.se as what is called, 
ill the navy, wiirpiv^. — S. R. 

No. IJk 1 believe ^Ackermanii’s 
patent axle-tree has a contrivance, 
by means whereof, if a carriage is 
run away with by the horses, it may 
be disengaged from them and stopped 
immediately, without fear of over- 
turning. — R. 

No. 28. No European armies are, 
at the present day, sent on campaigns 

* The same invention, we presume, 
which was Jirst noticed and describ^ hi 
this country in our own pages. See pp« 
67, 6d vol. I.— Edit. 

d2 
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Without pontoons forminsf part of 
their materiel. They are found very 
serviceable for fording sin all rivers; 
and 1 should suppose that they 
come as near to the Alanpils’s iiucii- 
tion as any thiii^r which has been used 
for such purposes. The pontoons 
arc large flat-bottomed boats, which 
ore carried by horso and cart ; they 
arc so well known to every private 
soldier, and to your readers, as to 
render any minute description need- 
less. The Englisli armies use tin in 
liieir manufacture — the French ar- 
mies employ copper; and there is 
this advantage derived from the lat- 
ter, that when by long use they arc 
rendered unfit for further service, the 
.^-copper will always sell fo^i some- 
thing ; but the tin*, when once worn 
out, "is of no further use or advan- 
tage in any way whatever. — S. R. 

No.s. .58, 59, 60, 61. Repeating 
guns have been iiiven'.cd in America, 
containingTrom five to twelve charges 
each, which may be discharged, in 
less than two seconds to a discharge, 
with the same accuracy and force as 
the ordinary fire-arms.* The number 
of charges may beoxtended to twenty, 
or even forty, if reciuircd, without 
adding any thing to the encumbrance 
of the piece. The principle a]mlies 
equally well to muskets, rifles, mwl- 
iiig -pieces, and pistols. These guns 
possess all the adviiutage of the ordi- 
nary fire-anus, for loading and firing 
single charges, with the additional 
advantage of priming themselves, 
and keeping in reserve any number 
of charges that may tie required to 
meet any emergem y ; which charges 
arc as completely under tiic distinct 
and separate control of the gunner, 
as a single charge in tlic ordinary 
un. The “ filonlhly Magazine” 
iiinancly wishes, in noticing this 
invention, that the patriots of Greece 
hod a monopoly of then.. 

Now 1 am upon the subject of 
guns, I canuotbclp noticing that ex- 
cellent iinprovcuiciit upon the art of 
shooting, m the using of percussion- 
guns. A Correspondent, in No. 18, 
p. 280, speaks very highly.of a gun 
lie us^, made by one Aviglitimin, 
and he gives a drawiag of it. Hud 
that gentleman seen the lock and 
breecn invented by Mr. Beckwith, of 


Skiiincr-strect, and applied by him 
to double and single barrelled guns, 
I think he would not have praised up 
Wight.' iiiin’s so much. JMy objection 
to VAlghtmaii’s is, that, as described, 
it appears too complex, is liable to 
be easily put oat of order, and will 
require a degree of skill to repair it 
beyond what ordinary gun-smitlis 
possess. 

One of the advantages I have found 
in shooting with M r. Beckwith’s gun 
is this, that when the powder, as will 
sometimes happen, however cautious 
you may be, clogs the chamber of 
the piece, and is apt to make it miss 
fire, let the pan or nipple be un- 
screwed, the entrance to the cham- 
ber cleared with a picker, and the 
])crforation of the nipple or pan 
cleared also ; then put in some dry 
powder to the chamber, and some 
into the perforation of the nipple, &c. 
and screw it in again, prime it, and 
it must go off, by reason of the ac- 
cession of new powder. Should it 
be olyected, that the gun is thus ren- 
dered liable to burst, 1 say, the quan- 
' tity of fresh powder need not C(»ver a 
half-crown ; and if you arc afruKl, 
pi op your gun in the liedgc, and pull 
the trigger with a string. Another 
advantage is, that the line of fire 
connecting the priming of the cham- 
ber is so DIRECT and instantaneous, 
that the cross action of a flint-UH‘k 
gives a gun upon the old {>riii( iple 
the appearance of hanging fi re. — S . R. 

No. 68, as also Nos. 98 ami KK), 
are those on which the INiarijuis of 
Worcester’s claim to the invention of 
the steam-engine arc founded. In 
onr last, we gave an engraving of uii 
engine, such as Profes.sur Milling- 
ton and Mr. Stuart conceive might 
answer the description given by the 
Marquis ; and of this ideal sketch, 
we now c|Uote the following expla- 
natorv particulars from Mr. Stuart's 
valuable work : — 

'^rhe two spherical vessels, a o, in the 
figure, have tw(» ])ipes, «//, pmeeediiig 
from thc‘ni,and inserted into a boiler, g. 
The.se pipes have tw(» stop- cocks, w, 
which shut off the coiniiiuiiicatiun lie- 
tween the boiler and the vessels. From 
another part of the lessels proceed tv%o 
other pipes, haring valves at s 4*, opening 
outwards, and terminatiiig in a single 
pipe, e. The spherical vessels have each 
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another valve opening inwards, and a 
very sfiort pipe, nv: the pipe, n e, rises 
forty fret, and tcrniiuates in the reser- 
voir, Hi A ks a section of the firc-gru(e, 
under the boiler, e; t, the door of the 
fire-place ; /, the brickwork ; the ash- 
pit ; and h is a reservoir of water in 
which the vessels, o f/, are ])laced, and 
which is to be returned into the cistern, 

u. If we now suppose a sutiicieiit quan- 
tity of steam to be generated in tlie boiler, 
f, from the w'ater,g, and the stop-cock, 
z, opened so as to allow a free comiiiu- 
nication between the boiler and the ves- 
sels in the I'eservoir, the steam will 
descend into the pipe, d (the pipes ;ind 
vessels being made or cased with some 
material to prevent the condensation of 
the steam by the water in the reservoir 
into the vessel a), and will expel all the 
water or air which it may contain through 
the valve, into the pipe, which will 
deliver it into the reservoir. «. ''Hie 
cock, z, is now t<i be shut, ana the valve, 

v, being freed from the pressui*e of the 
elastic vapour, will be forced inwards by 
the gravity of tlie water in the reservoir, 
which will speedily fill the vessel, a. 
Hut when the cock, z, is shut, the oppo- 
site one, tr, is opened, and the steam 
from the boiler raises the water wdiich 
may be contained in o iq) the pipe, e, 
closing, in this oi»eration, the valve, s. 
When the vessel, o, is filled with steam, 
the cock, is shut, and the water in 
the reservoii nisbes into «, as it did iiit<i 
a, ami fills it. 'I'be cock, z, is nrn*: 
opened , and the steam ai»ain ex|Kds ilic 
water from the vessel, and’ so on suc- 
cessively, so long as steam is pioduccdiii 
the boiler, and the cocks, z </, ai‘co|)eued 
and sliut alternately. 

** Mr. Millington remarks that this 
(Migine agivcs, so far, with the Alarquis 
of Worcester’s description, where he 
says that * a man has but to turn two 
cocks, and that one vessel of water being 
consumed, another begins to force and 
refill.* He also observes tliut the con- 
densation of the steam opens and shuts 
the valves, and fills the vessels ; but that 
this use of the vacuum is part of an in- 
vention to which the Marquis has no 
claim, his l^irdship expressly stating, 
‘ that the water is not raised by drawing 
or sucking it upwards.* The ‘ force and 
refill/ in the original account, would 
almost lead to a supposition that tliese 
operations were going on at the same 
monient in the same vessel. The ar- 
rangement of pipes, and cocks, and valves. 
Is also gratuitous. 

“ The ‘ admirc'ihle metliod of drawing 
up water by fire,’ appears to have been 
the favourite project of the noble inven- 
tor; for ho afterwards devoted a separate 
book to an cmiiiieration of its extraor- 
dinary uses and powers, under the title 
of an * Exact ana 'I'nie Definition of the 
most stupendous Water- com luaudiiig 
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Engine, invented by the Eight Honour- 
able ( aid deserved! v to be praised and 
admired) Edward {Somerset, Lmd M»r- 
quis of Woi tester, and by his Lordship 
himself pi'e&ciited to his most Excelleut 
Majesty Charles the Second, our most' 
graciods Soveieign.’ ’I'liis ‘Exact and 
True Definition* is a quaito pampliUt 
of twenty-two pajjes ; but, instead of n 
definition, it contains only an eminiera- 
tioD of the marvellous uses of his inven- 
tion, as vaguely and strangelv written as 
those in the ‘Century of Inventions.’' 
The rest of the pauipliict is filled up 
with an Act of Parliament, allowing him 
the monoiKily of such an engine, and 
reserving the tenth part of the profits to 
the khig, with four wretcheil verses of 
Ais own, in coimnendation of )iis iiiveu- 
tioii ; witli the ‘ Kregi monumentum ’ 
of Horace, and the ‘ liarhara Piji ami- 
flam sileat* of Martial. Some Latin and 
English Terses, panegyrizing the noble 
inventor, written by James llolloek, an 
old dependant of his Lordship, complete 
the volume.” 

Mr. Stuart afterwanls gives ano- 
ther design of an engine, "which, in 
hie opinion, approaches still nearer 
to the description of the Marquis 
than that which we have just been 
considering. 

“ Enuu the opinion we have ex- 
pressed,” say.s Mr. Stuart, “ of its being 
l>racrically impossible to produce an 
pnnitus tiilfilling all the ctuiditions of 
the description in the ‘ Century of In- 
ventions, ’ without iiitrodaciiig parts 
wliich arc iinqucstionubly due to the iii- 
\ciitivc genius of other iiiecliniiics, it is 
with great dilfideiire we propose the 
apparatus represented in the second 
figure, as being nearer to tlie description 
than that show'n in the first figui'c, in so 
far as Ml winf the pressure of the at- 
mosphere, which the Marquis states a 
principle of his engine, 

“ Hut, after all, it is impossible to 
decidefroni Lord Worcester’s description 
whether two bmlers arc meant, and one 
receiving vei^sel, or Itvo vessels and one 
boiler, or only two vessels, like Da 
Caus’s, probably having each an educ- 
tion ])ipe and tlie proper cocks to pro- 
duce a coiitiiiiiity in the .stream of water, 
as ill the figuie prefixed to the present 
Ijlnstratioii.s, wlierc llie dottca lines 
rising from the vc.v.-cl a would then re- 
present this pipe, tlie fire being made 
under each boiler alternately. And where 
incntioii is inadeot one of water, 
ran-fied by fire, driving up lorty of i*olu 
water, 'should not this be luideretood as 
tl.e proportion of water vloch would lie 
converii'd into steam, in order to raise 
the rciiiiiiiiitig porti*;*] :ii the same vessel 
fortv fedt high } An agiparatns designed 
on this supposition would satisfy the de- 
scription nearer than any. 
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Havhig so wide a choice, we will 
give the Marquis credit for an apparatus 
for generating the steam in a separate 
boiler : a will, therefore, be that boiler; 
c, a pipe (having a stop-cock, rf) connect- 
ing the boiler ivith the cold-vessel water, 
e, from which proceeds the eduction 
pipe, /; fTy a pipe and funnel, to supply 
the boiler with water ; A, a similar pijM?- 
cock, to supply the vessel, e, with cold 
N water, connected with a cistern from 
which the water is to be raised ; i is a 
stop-rock to this pipe ; A, a valve to pre- 
vent the return ot the water which may 
be in the upper part of the pipe, /. 

“ When tiic steam in the boiler, a, is 
allowed to enter the cold-water vessel, c, 
by turning the cock, d, the water is 
raised in a jet through /, until the vessel, 
e, is emptied. When this is the case, 
the cock, </, is shut, and t is opened, and 
the vessel, <?, is again filled with cold 
water. The cock, /, is then sliut, and 
the stop-cock, d, is opened ; and the 
.steam froiii the boiler, pressing on the 
surface of the water in e, forces it up 
the pipe, /. When this is emptied, the 
same operation is repealed, and so on 
successively; so that tlic condition of the 
alternate opening and shutting tico cocks 
is fulfilled, also the forcing and refilling 
of the vessels; and one \essel of water 
nuefied by fire would elevate double the 
quantity of that stated by the Marquis.*' 
(7*0 be continued.) 


REPORT OF A COMMITTEE OF THE 
AMERICAN CONGRESS ON HIGH 
PRESSURE STEAM ENGINES. 

f Continued from page 27, J 
Further, to corroborate the opinion of 
your (.‘oniinHtee on the superior safety 
of low pre‘*Mire engines, they subjoin 
parr of a Keport intule bv a Committee of 
the City Council of Philadelpliia, raised 
to inquire what regulations were neces- 
sary to produce the safety of passengers 
in .«teani-boats. That Committee con- 
.suhed scientific men of eminence : Pro- 
fessor Cooper, Mr. (iralf, and Mr. Jacob 
Perkins ; and obtained from them the 
following detailed opinions ; 

To Tkomths Cooper f Joseph Cloud, Jacob 
Perkins, and Frederic Graff, Esqrs, 

I am directed, by the Joint Committee 
of the Select and Coiiunoii Councils of 
the City of Philadelphia, appointed on 
the subject of Steam Boats, to submit 
the following questions for your consi- 
deration, and request the favour of an- 
swers as early as they can be furnished 
consistently with your conveluellcs^. 

Very respectfullyf 
Roberts Vaux, Chairman, &c. &c. 
Philadelphia, 7th mo. (July) 3, 1817. 
ist. Whether what is commonly called 
high pressure engine is, in your opi- 


nion, proper for apassage boat ? whether, 
with the precaution of proving the boiler 
once a month, and a double safety valve, 
as proposed by you, will render them 
perfectly safe.^ whether, in case of an 
explosion, when the steam is at the or- 
dinary pressure at which such engines 
are worked, it ivould not, probably, he 
fatal to the lives of most or the persons 
on board ? 

2iid. Whether an engine that works 
with a pressure of from seven to t'^ii 
))0unds to the square inch, would, in 
case of explosion, probably do any in- 
jury, except to persons who were imme- 
diately adjacent to the boiler, or who 
were not separated from it by a partition I 
and whether the common partition in 
use in boats navigated by low pressure, 
and tlie distance at which passengers on 
deck or in the cabin are from it, docs imt 
make them safe ? 

.3rd. Whether, tb your knowledge, 
boileison the low pressure phiii have not 
frequently burst, wi thou t any inj ury what - 
ever to the passengers ; and if any case 
to the contrary exists, what are tlic pai - 
ticulars of it? What experience ha\e 
you on the subject of exj))osion'« of higfi 
pressure engines, and the consequences ? 


To Roberts Vaux, Esq., Chairman of a 
Joint Committee of the Select and 
Common Councils of the City of Phila- 
delphia, 

Sir,— In reply to the further questions 
proposed by tlie Committee, tht uiidei - 
signed states, as his opinion, 

1st. That, whatever be the constnie- 
tion of a steam engine on hoard a )N>at, 
the precautions already iccommcndcd in 
a former report to the Committee, aic 
indispensable to the jierlcct salct\ of the 
passeiigeis. 

2nd. Although with due precaution.s 
and continuarcarc, the ilangcr arising 
from engines working with high pressure, 
may be i educed, so as to rendcj- them as 
little liable to explo>ion as the engines 
that work with a low pressure, yet acci- 
dents must be calculated ii|)on to happen 
to engines of all and every construction 
at one time or other. Jti such cases the 
danger trill be far greater from engines 
worked with steam of high pressure, than 
with the common engines of Holton and 
IFatt, or Fulton, Kveii in cases where 
the danger carising from an accident is 
trifliug, the noise and the vapour that 
issue from a very small opening in tiie 
boiler or fithcr parts of a hii?h pressme 
engine, arc so much more alarming to 
persons ignorant of the cause, than wlicii 
a similar iiccident happens in an engine 
<if low pressure, that the chance of this 
happening well deserves to be taken into 
the account: for the fright and the alarm 
may have serious consequences, even 
when there is no other real danger. 
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3r»l. Every engine working with steum 
beyond ten pounds upon the .square inch, 
ought to be considei'edasahign pressure 
engine. 

4th. Under present circumstance.^, it 
Hceins expedient to give a decided pre- 
ference to en!<iiie.s in steam boats wnere 
the prcvssure is below ten pounds on the 
square inch, for even that pressure i.s 
unnecessary, and may and ought to be 
avoided. 

5th. With re.spect to the explosions 
and accidents tnat have happened on 
board steam boats, in this country and 
in England, the statements have been too 
loose and general to afford aii3r founda- 
tion for an accurate ami decided opi- 
nion ; but enough ha.s been published to 
show that these accidents have happened 
from rashnes.s or negligence, by means 
of which the steam valve ha.s been over- 
loaded, or by ii.<ing machinery ill made 
or too iimcirworn. A steam engine on 
the const I uctioii of Roltoti and Watt may 
rjishly or negligently he loaded with fifty 
])oun<i.s instead of five pounds ; but it is 
manifest that steam pressed with twenty 
pounds, for instance, caiiiiot po.s.sihiy do 
.**0 iiiucli damage as .steam pre.ssed with 
t\v<} hundred pounds on the square inch. 
In the latter case it would act nearly witli 
ti»e force of gunpowder, as thcie i.s good 
reason to bi iieve it has often done. 

(ith. As, in all civilized countries, pa.s- 
sengers aie under the protection ol thf 
law, and ferries and carriers, whether 
by land or water, are objects of legislative 
contHil, this .subject .'•ccins to the undcr- 
.signed proper to be submiited fij the cou- 
bideralion of the legi.slature. 

Thomas Cooper. 

July 7th, 1817. 

SiH,— Tn answer to your inquiries re- 
specting high pressure engines, andtho.se 
on tlie Holton and Watts principle, with 
.steHin from seven to ten pounds, on board 
of passage-boats, I submit ray opinion, 
without any other motive than tnat for 
the safety of tlie lives of those who tra\el 
by that convenient mode. 

l.'«t. As respects high prc.ssurc engines, 
1 am of opinion, that if the precautions 
recommended in a fonni r Report arc 
iigidly enforced, perhaps explo‘«ions 
would not fake phu*e ; out pre.snming 
that, with all the cafOof those appointed 
to make a nionihly survey, some part of 
the woi k might he overlooked, from Imr- 
r>ing the exainiuatlon, in order to have 
the boat ready for the sueeecdiiijj trip; 
this induces me to believe, that it i.s pro- 
bable fatal accidents may occur, and many 
lives be lost, if an explo.siun should take 
place. 

2nd. An engine tliat is worked with 
the pressure of from seven to ten pounds 
to the square inch, with a boiler reason- 
ably strong, there can be little danger of 
an explosion; but should an explosion 


take place, 1 am persuaded that the dan- 
ger to passengers in the cabin or on deck 
would be trifling, provided the paititions 
and deck between the boiler and the 
cabin are snflicicntly strengthened, and 
the (loorsy if admit tt'd at ally arc hung Th 
such a way, that by the concussion occa- 
siont^d by the explosion, they would fty 
shut. 1 would rccoinmemi an additional 
pas.«age fiom the cabin to the deck in the 
after pill t of each boat, that, in case of 
accidents, a more ready pa.ssage would 
be at hiuid, witliout being obliged to 
pa.«s out near the boiler, as is now the 
case in most of the steam-boats on the 
Delaware. 

3rd. The only burst which has come to 
my knowdedge in working low pressure 
steam, biippened with one of ihc boilers 
at the lower engine of the Philadelphia 
Vvatiu’-w'orks, ocea.sioned by the heads of 
the holts burning off over the fire-place, 
and the joints parting: the workmen re- 
ceived no injury, as tne fire-doors were 
shut— the boiling water passed into the 
ash-pit. 

From the information! have obtained, 
it appears that every accident that has 
occurred was occasioned by high pressure 
steam, a|>plk‘d either in engines adapted 
for working high steam, or those fof flol- 
ton and Watt, which were never intended 
by the iiucntors to carry more than six 
])Oiinds in the extreme. As the Roltoii 
and Wsitt engines ixre now w^orked with 
from ten to twenty pounds pressure, I 
co**cei\ethe danger of explosion nearly 
as great a.s with, those working at a 
prc'-.siirc of 150 pounds to the square inch, 
asiid in some in.stauce.s greater, where 
the construction of the boiler is not 
ailapted to carry more than from seven 
to ten pounds with safety. 

I am, with great respect, your obedient 
humble servant, Fred. Graff. 

Philadelphia, July 9, 1817. 

Roberts Vaux, Esq. Chairman, &c. 

Philadelphia, .Inly 8, 1817. 

Sir, — In reply to the further que-^tions 
propo.sed by the Committee, the under- 
signed is of opinion, 

1st That all engines worked with a 
prcs.surc above from five to seven pounds 
the square inch arc unsafe, uiiles.s the 
precautions already recommended in e 
former Report tf» a Committee are 
adopted. 'I’liat the engines wdiich work 
with a pressure of seven pounds and be- 
low need only a second safety valve, 
without the proof ; for, should an ex- 
plo.sion take place, experience shows that 
the pa^sseiigers would be perfectly safe. 
There is no doubt, that hi case of an ex- 
plo.sinii,thehiuherthe -^vain, the greater 
the danger ; but engines may be so con- 
stnictcd, that there would be no danger, 
even witli a pressure of 150 pounds to the 
inch. Boilers may be made to withstand 
tlie pressure of 61K) pound to the inch. 
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and, if proved often enough to detect any 
defect occaaioiied by corrosion or other- 
wise, it would seem that no explosion 
could possibly take place. 

2nd. If boilers weie made so weak as 
to be sure of bursting at a pressure of 
seven pounds or below, there would be 
little or no danger from such explosions ; 
but boilers have many modifications; 
some will burst at the low pressure of 
four pounds, when others will not burst 
at 300 pounds. Tlie boilers that are con- 
structed to bear the pressure of 20 to 50 
or 60 pounds, the undersigned is of opi- 
nion, are the most dangerous, since it is 
more easy to get the steam up to that 
lieight, tnan to raise it from 150 to 300 
pounds. 

.'ird. As far as the knowledge of the 
undersigned extends, all explosions that 
liave taken place, where the engines have 
been worked at seven pounds and below, 
Iiavc done no injury to the passengers. 
It is the boilers that have been made to 
bear a higher pressure than seven pounds 
to the inch which have proved so fatal ; 
but had the owners known their strength, 
and been proWded with safety valves, pro- 
perly adjusted, no explosion could have 
taken place ; unless tney hiid been con- 
structed like the two on the Mississippi 
which have produced such disastrous 
consequences, lliis form of boilers should 
certainly be abandoned ; no safety valve, 
nor any precaution, would make them 
secure. These boilers are cylindrical, 
and have flues passing through their 
centre. 

The misfortune has not happened by 
the bursting of the boilers, but nas been 
occasioned by the flue, wnere the Are is 


built, being hciited to such a degree, 
when tlie water has been sufiered to get 
too low, as to collapse, and make an 
opening for the steam and water to rush 
out. 11 .is was the case with the Wash- 
ington and the Constitution. At the 
Pittsburgh nail factory, where Ei-ans’s 
most imfU’oved boilers had been used for 
a number of years,* it was apprehended it 
was time to replace them; and while new 
boilers were making, one exploded while 
the steam wus at sixty pounds. When 
examined, it was found that a piece was 
blown out at the top, about four by si.x 
Inches. It removed a few biicks, hut oc- 
casioned no mischief. It was found that 
the thickness of the iron was reduced, 
by corrosion, to less than one-sixteenth t 
of an inch, at the spot where the explo- 
sion took place, 'flie undersigned has 
not been informed particularly as to the 
other disastrous explosions ; but he be- 
lieves several have taken place as low as 
twelve or fifteen pounds pressure, and 
that such ought to be considered as high 
pressure engines. Yours, rcs()ect fully, 
Jacob Perkins. 

Roberts Vaux, Esq. Chairman, &c. 

'Fhe opinions of such men carry with 
them great weight; and it is believed, 
that the precautions recommended by 
them arc the same as those jiroposed by 
your Committee, llie committee, there- 
fore, report a Bill. 


* ^rhis rapid corrosion was occasioned 
by the use of mineral water; since river 
water has been used, no event has taken 
place. 

t When new it was flve-sixteenths. 


METHOD OF RAISING FALLEN CARRIAGES. 



Sir,— A premium has been held 
out by the Society of Arts for seve- 
ral years past, for preventing the 
falling of horses witn two-wlieelcd 
carriages. Now, as it is not in my 
jiower (nor, I believe, in the power 
of • one,) to provent their fallings 


1 propose the following method of 
raising them when fallen 
^ Suppose the body of the cart to be 
six feet long, and that there is space 
enough (as there generally is) be- 
tween it and the axletree to admit 
a piece of wood of the same length 
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(six feet)» and about four inches the poor suifcriiifr animal from its 
thick, made to slide through a stroni^ painful situation. 1 should think 
staple (Fig. 2.), bolted undcrncatli that half a minute would he (piit« 
the tml of the cart. Now, as the sufficient time for the whole ope- 
cart itself is a lever, the fulcrum of ration. 

which is the axlctree, it is easy to Your Subscriber, E. W. 
conceive that, when the additional P.S. The two chains, o and 6, may 
lever is drawn out, and the weight be fastened to the sides of the cart, 
of four or five men applied to it, the and hooked on to the lever for uddi* 
power gained will instantly release tienal strength. 

WOOL-COMBING STEAM CHEST— PLAN FOR A PUMP WANTED. 



Sib, — In No. 46, you have given 
an account of a Steam Soldering 
Machine, which induces me to send 
you a short description of a Wool 
Combing Steam Chest, for heating 
the combs bv steam instead of char- 
coal. 'Fhc invention has now been 
about nine years in use. I know of 
one room in which there are about 
twenty-six of those steam chests at 
work, supplied from one steam 
boiler. The Goldsmith’s Appren- 
tice” states, that tin is not strong 
enough, and that copper or brass 
must be employed. On this point 
it may be proper to state what the 
experience of the inventor of the 
combing chest has been. He first 
had a box made of tin, and fixed to 
the steam that supplies the works ; 
but the steam melted the solder that 
the chest was put together with. He 
then tried copper and hard solder, 
but they met with the same fate. 
Foiled in these two experiments, he 
got a cast iron chest made, when he 
found it to answer completely. 


Description of the Engravings. 

Fig. 1 is the stcam-chcst ; Fig. 7 ex- 
hibits a clearer view of the in.side, which 
is cast in separate parts, and pul toge- 
ther with screws and cement, as shown 
at the pait A in Fig. 1. 11 is the pi|>e 
that connects the chest with the main 
steam pipe ; C is the main steam piiM? ; 
D, the wooden Ctasing that covers the 
main steam pipe that runs along the room 
floor, and keeps down the heat from the 
men at work ; K K are the place.s where 
the combs are heated ; F shows that the 
top projects a good way over, to giic 
more room for the wool to li^ on ivhen 
the men are working it. — Tnis plan is 
found to answer well for flue wool. 

J remain. Sir, 

The North Star. 

Sir, — I shall be obliged to any of 
your readers who will svssist me with 
a plan for a Pump, whiel. I wish to 
serve three different apartments. It 
must be fixed in a party-wall. 1 
shall have no objection to two levers 
to the spear-rod, and it should be 
so contrived that A B and C (Fig. 3, 
ill this page) may he able to work 
without going into each other’s apart- 
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ments; and that the water will only 
run out at the spout ^(oingf into the 
apartment of that person who pumps* 
Suppose A B and C to be three aif- 
fereiit apartments; 1), the pump; 

the walls; B F and G the three 
spouts to supply the rooms A B and 
C with water. The (piery is. How 
f to make it only run out at the spout 
of the person who pumps ? I pre- 
sume the workins: of the pump is 
easy, hut turning the water three ways 
is the ^^reat point. 

Lancaster. M. S. 


POISONOUS NATURE OF AFRICAN 
TIMBER. 

We were the first to state, several 
weeks ag-o, on the authority of a re- 
spectable Correspondent (p. 2:U), 
vol.ii.), that splinters of Africa'', oak, 
when run into the flesh, were of so 
poisonous a nature as to cause death; 
and we recommended at the lime, 
that a chemical analysis of the wood 
should be immediately instituted, in 
order that the fact might be placed 
beyond doubt, and care taken (we 
alluded to our dock-yards particu- 
larly) that no more lives should be 
lost by working on this material. 
The warning found its way into all 
the newspapers (though without ac- 
knowledgment of the source from 
which it was derived), but still with- 
out exciting that medical attention 
to the subject which it seemed to us 
so imperiously to call for. Of the 
eonsecpieiiccs of this neglect, the fol- 
lowing paragraph in “ Flindell’s 
Western Luminary” furnishes a me- 
lancholy illustration. We trust that 
an impiiry into the subject, by the 
compet(*nt authorities, will no longer 
be deferred. 

“ In the course of the last fortiiicht, 
seven .shipwrights and two sawyers, of 
Plyiiioiith-yarfl, have died. All these 
nu n had received cuts or bruises, while 
employed on Africati teak -wood ; and 
though .some have attributed the deattis 
to atino.spheriral influence, there are not 
a few who assign them to the reception 
of poisonous juices of the above-nained 
timber Cff these men, a shipwright, 
Gregory Nichols, a remarkably powerful 
3iid active man, scratched his leg against 
a piece of the wood, and mortification 
Misucd almost immediately. To asccrtiiin 


the probable cause. Dr. Bell, surgeon, 
opened the body, and, in the course of dis- 
section , happened to scratch one of his fin- 
gers. This pulsed unnoticed at the time ; 
but, in the afternoon, I>r. Bell became 
alarmed at perceiving it, thinking he 
might have imbibed sonic of the morbid 
matter; shortly afterw'ards a .shivering 
came on, and lie w'as obliged to be put 
to bed and bled. 'I'he be.st medical aid 
was administered, and the most rigid 
attention paid to his case ; but, in spite 
of all,thesynipti)ms daily became worse, 
anti on Friday cvt'niiig he died. Sinre 
writing the above, it is said that Kawlins, 
a shipwright, living at New Passage, and 
who had" slightly .scratched hiiu.seb’, is 
dead ; and that another, rc-siding at' for- 
point, is at Clie point of death, fiom a 
similar cause.” 

It may he proper to observe, how- 
ever, that Dr. BelPs death 8cein.s to 
be improperly ascribed to the poi- 
sonous tpiality of the timber. He 
perished, as many of his profession 
have (lone, merely from the infec- 
tion of morbid matter, assisted per- 
haps by the agency of fear. 


ON THE GENERAL NATURE ANO 
ADVANTAGES OF WHEELS AND 
SPRINGS FOR CARRIAGES, THE 
nR.\FT OF CATTLE, AND THE 
FORM OP ROADP. — BY DAVIES 
GILBERT, ESQ. F.R.S. &e. 

(From the la^t Q,uarterlij Journal of Science 
and the Arts.J 

Taking Wheels completely in the 
abstract, they must be coiishlered as 
ausw'cring two different purposes. 

First, they transfer the friction 
which w'ouhl take x)laee between a 
sliding body and the comparativi'ly 
rough and uneven surface over whicli 
it slides, to the smoolli oiled peri- 
pheries of the axis and box, where 
the absolute (piuntlty of the friction, 
a.s opposing resistance, is also dimi- 
nished by leverage, in the proportion 
of the wheel to that of the axis. 

Secondly, they procure mechani- 
cal advantages for overcoming obsta- 
cles in proportion to the sipiarc roots 
of their diameters, when the obsta- 
cles arc relativ cly small, by increasing 
the time in that ratio during wdiieli 
the wheel a-scends; and they pass 
over small transverse ruts, hollows, 
or pits, with an absolute advantage 
of not sinking, proportionate to their 
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cliaineters,andwich a mechanical one, 
as before, proponionate to the square 
roots of their diameters. Conse- 
quently ,w{ieel3,thua considered, can- 
not be too large : in practice, how- 
ever, they are limited by weight, by 
cxpencc, and by convenience^ 
vVith reference to the preservation 
of roads, wheels should be made wide, 
and so constructed as to allow of the 
whole breadth bearing at once ; and 
every portion in contact with tlie 
ground should roll on it without tlic 
least dragging or slide. But it is evi- 
dent, from the well-known ])roportie 3 
of the cycloid, that the above condi- 
tions cannot unite, unless the roads 
are ]»erfoctly hard, smooth, and flat ; 
and unless the fellies of the wheels, 
Avilh their tires, are accurate i)ortions 
of a cylinder. These forms, there- 
fore, of roads and of Avheels, are tiie 
models towards which they should 
always approximate. 

Hoads Avere heretofore made AA'ith 
a transverse curvature, to throw oft* 
AA{it(‘r ; and in that case it seems 
evident, that the peripheries of the 
Avheel should, in their transverse sec- 
tions, become tangents to this curA^e, 
from Avhence arose the necessity for 
dishing AAdieels, and for bonding the 
axes ; which contrivances gave some 
incidental advantages for turning, 
for protecting the nave, and by af- 
fording room for increased sttwvagc 
above. But recent experience having 
proved, that the curved form of roads 
is wholly inadequate for obtaining 
the end proposed, since the smallest 
rut intercepts the lateral Aoav of the 
water ; and that the barrel strap con- 
fines carriages to the middle of tlie 
way, and thereby occasions these 
very ruts; roads- arc noAv laid flat, 
carriages drive inditfcrently over 
every part, the wear is uniform, and 
not oven the appearance of a longi- 
tudinal furroAv is to be seen. It 
may, therefore, confidently be hoped, 
that wheels approaching to the cy- 
lindrical form will soon find their 
way into general use. 

The line of traction is mechanically 
best disposed when it lies exactly pa- 
rallel to the direction of motion, and 
its power is diminished at any in- 
clination of that line, in the propor- 
tions of the cosine of the angle to 


radius. When obstacles frequently 
occur, it lia<l belter, perhaps, re- 
ceive a small inclination upwards, for 
the purpose of acting Avith most ad-* 
vantage when thos(! are to be over- 
come. Bill it is probable that dif- 
ferent animals exert their strength 
most fulvantagcously in diftcrent di- 
rections ; and, therefore, practice 
alone can determine AA'hat precise in- 
clination of this line is best ada|)ted 
to horses, and what to oxen. These 
considerations are, however, only 
applicable to cattle draAving imme- 
diately at tlie carriage ; and the con- 
venience of this draft, as (‘oniieclc'd 
Avuh the insertion of the line of trac- 
tion, Avhich, continued, ought to 
pass through the axis of the Avhecls, 
introduces another limit to their size. 

Springs AA^ere, in all likelihood, 
applied at first to carriages with no 
other vicAV than to accommodate tra- 
vellers : they have since been found 
to answer several important ends. 
They convert all percussion into mcni 
increase of pressure ; that is, the col- 
lision of two hard bodies is changed, 
by the interposition of one that is 
clastic, into a mere accession of 
AA^ight. I’lius the carriage is pre- 
served from injury, and tlie mate- 
rials of the road are not broken ; 
and, in surmounting ob.staclcs, in- 
stead of the whole carringe, with its 
load, being lifted over, the springs 
allow the wheels to rise, while the 
AA’eights suspended upon them are 
scarcely moved from their horizontal 
level. So that, if the Avhole of the 
AA’cight could he supported on the 
springs, and all the other parts sup- 
posetl to he devoid of inertia, while 
the springs themselves Avere very 
long, and extremely flexible, this 
consequence Avoiild clearly folloAv, 
lioAA'cvcr niucli it may Avear the ap- 
pearance of a paradox : that such a 
carriage may be drawn over a road 
abounding in small obstacles with- 
out agitation, and Avitliout any ma- 
terial addition being made to the 
moving poAver or draft. U seems, 
therefore, probable that, under cer- 
tain modificulioiis of form and mate- 
rial, springs may he applied with 
advantage to the very heaviest Avag- 
gons; and, consequently, if any fis- 
cal regulations exists either In regard 
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to the public revenue, or to local 
taxation, tending to discourage the 
use of springs, they should fortlimth 
be removed. 

Although the smoothness of roads, 
and the application of springs, arc 
beneficial to all carriages, and to all 
rates of travelling, yet they are emi- 
nently so in eases of switt convey- 
ance; since obstacles, when springs 
arc not interposed, require aii addi- 
tional force to surmount them, be- 
yond the regular draft, equal to the 
weight of the load multiplied by the 
sine of the angle intercepted, on the 
periphery of the wheel, between the 
points in contact with the ground 
and with the obstacle, and there- 
fore proportionate to the square of 
its height ; and a still further force, 
many times greater than the former, 
when the velocity is considerable, to 
overcome the inertia, and this in- 
creased with the height of the obsta- 
cle, and with the rapidity of the mo- 
tion, both squared. But when springs 
are used, this latter part, by far the 
most important, almost entirely dis- 
appears, and their beneficial cfects, 
in obviating the injuries of percus- 
sion, are proportionate also to the 
velocities squared. 

The advantages consequent to the 
draft, from suspending heavy lug- 
gage on the springs, were first gene- 
rally perceived about forty years 
since, on the introduction of mail 
coaches ; then baskets and boots 
were removed, and their contents 
were heaped on the top of the car- 
riage. The accidental circumstance, 
however, of the height licing thus 
placed at a considerable elevation, 
gave occasion to a prejudice, the 
cause of innumerable accidents, and 
which has not, up to the present 
time, entirely lost its influence ; yet 
a moment’s consideration must be 
sufficient to convince any one, that 
when the liody of a carriage is at- 
tached to certain ^iven points, no 
other effect can possibly be produced 
by raising or by depressing the 
weights withm it, than to create a 
greater or a less tendency to over- 
turn. 

The extensive use of waggons sus- 
pended on springs, for conveying 
heavy articles, introduced within 
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these two or three last years, will 
form an epoch in the history of in- 
ternal larra communication, not much 
inferior, perhaps, in importance to 
that when mail coaches were first 
adopted ; and the extension of Vans, 
in so short a time, to places the most 
remote from the metropolis, induces 
a hope and expectation, that as roads 
improve, the means of preserving 
them will improve also, possibly in 
an equal degree; so that perma- 
nence, and consequent cheapness, in 
addition to facility of conveyance, 
will be the distinguishing features of 
the M'Adam system. 

A PROPOSITION. 

Sir, — Allow me to circulate the 
following proposition through the 
means of your widely circulated pub- 
lication. t pledge myself to navigate 
barges, or other vessels of burden, 
pleasure, or for passengers, on canals 
(or any other water), by a combina- 
tion of powerful and simple machi- 
nery, which has never yet been put 
on board any vessel. The agitation 
of the water shall not be so much as 
to affect the banks of the canals : the 
weight of the machinery shall not 
exetod 3001bs. : the speed of the 
vessels may be regulated as desired. 
1 will fit up a vessel upon this plan 
(gratis, for any gentleman or com- 
pany, as I do not make the proposi- 
tion from mercenary views. 1 need 
not tell you. Sir, who must be expe- 
rience<l in the ways of the worn, 
why I do not describe the machinery 
in the first instance, nor why I adopt, 
in lieu of my own name, the signa- 
ture of- Philopat. 

(Any communications to Philopat.'* 
will be duly forwarded.— E d.) 


REMARKS ON " THE IDEA 4>F AN 
AIR ENGINE.’* 

Sib, — Your Correspondent W.H.G 
will find, on referring top.381, vol. ii. 
under the head of ** The Case in Ma- 
chinery,” a few remarks, in some de- 
gree applicable to the subject he has 
startcu in No. 57, vol. iii. In that 
paper 1 have stated, that no profit of 
power can possibly be obtained by 
the compression or exhaustion cither 
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of an clastic or non-clastlc ilnld ; nor 
can there, whatever may lie the me- 
thod of its application ; and, there- 
fore, 1 shall only make an observa- 
tion or two on the particular idea of 
explosion. 

Exi^losion denotes a sudden impe- 
tuous action, capable of j(eneratini|f 
jjrcat velocity, prcnluccd either by 
chemical chain^fc, or by lettini( loose 
any clastic fluid of i»Tcat density. In 
lettinsy loose an clii'<tic fluid against 
any body of nearly jM[iial resistance 
to the force of its imwcr, a slow mo- 
tion only will be produced, similar 
in effeet to the actitni of steam »*\gainst 
a piston, and which docs «<)t amount 
to the idea of explosion ; but wlicii 
such a violent action docs take place, 
and great vch)city is generated, the 
nviistance of the body put in motion 
bears a very small proportion to the 
pow’cr by which it is expelled. In 
either case, however, wdiethcr w'e 
multiply the body of the greatest re- 
sistance by its velocity, or that of 
the smallest by it, we shall not And 
their otFective forces e.xactly to com- 
pensate for the power absorbed in 
compressing the elastic fluid. 

Ficlilgate-strcet, Oct. 4. G. 

fJrratn, — In pajjfe.'W! , for* M 000 parts,” 
read^'' a 1000 p.n t;” and again, for “ equal 
lOOO parts of the pie.ssurc of the utino- 
s]»hcre,” Ac. vfad, “ equal to a 1000 part 
of the pres.surc,*’ Ac, 


A NONSUCH PARTY. 

A friend, who lately visited Paris, 
at one of Al. Aragons sonxea met w'ith 
the following distinguished persons, 
all of them remarkable for having 
performed journeys or adventures, 
of which there was no parallel : — 
1. There was Professor Kiinonofl', 
who was astronomer to the Russian 
expedition into the Antarctic Circle, 
and who had been nearest to the Snttfh 
Pole of any man living. 2. Captain 
Scorcsby ,.mnior,who had bwui nearest 
to the ffortk Pole of any one living. 
3. Baron Humboldt, who had hecii 
higher on mountains than any other 
philosopher. 4. AladarneFrevcinet, 
the only lady who had over accom- 
panied a voyage of discovery, and 
eircuinnavigated the globe. 5 Al. 
Gay-liU6aac\ w'ho hacl, we believe. 


been the highest in \bc air )f any 
man. 6. Al. (^allien, who bad tra- 
velled, with the son of the Pacha of 
%yP^ further towards the sources^ 
or the Nile than any person now 
living. 


VALUE OF THE COTTON MANUFAC- 
TURES. 

The value of the Cotton Manufac- 
tures exported during the twenty- 
two years of the late war, from 
to ItSlS, Hmoiinted to 208 millions 
sterling, at the ofHcial value. The 
raw material, at four millions per 
annum, amemuts to St8 millions ster- 
ling. The net annual receipt from 
foreign countries, for profit and 
WTigc.s, wtis therefore 120 millions, 
or about five millions and a half per 
annum. Rut the whole value of all 
the Rrilish mantifactiircs exported 
during that period was 518 millions ; 
which, afUii* deducting for the raw 
material 148 millions, "'will leave 400 
millions added to the taxable capital 
of the nation, at the rate of im)rc 
than 18 millions per annum, by 
amount rcccive<l for the wages and 

f irofit of British productive labour, 
n the eight years since the return of 
peace, from 1815 to 1822, the cotton 
inanuf^actures exported are upwards 
of 177f millions, at their oflicial va- 
lue ; and deducting five millions per 
annum for the raw material, leaves 
137-J millions, being about 17^ mil- 
lions per annum ; which being added 
to the export of the twenty -two years 
preceding, will make npwarils of 
257i millions contributed since the 
commencement of the late war, by 
cotton-mamifactures alone, to the 
taxable capital of the iiatiini. Rut 
in the last eight years, the whole 
amount of exported British manufac- 
tures is 332 millions ; and deducting 
the raw materials, at the increased 
rate of 7i millions per annum, will 
leave 272 millions, being about 34 
millions per annum; wliich being 
added to the prodiiee and profit of 
the W'ages for the twenty iwo years 
of the war, as before iiicmioned (400 
■lillioiis), will make (i72 millions re- 
ceived ill the last thirty years, since 
17113, being upwards of 22i millions 
per annum, for wages and profit pro- 
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Juced by British industry, and re- 
ceived from other nations. During 
the war, the sum added to the na- 
tional debt by loans was 569 millions ; 
which, it thus appears, was exceeded, 
upwards of 100 millions, by the 
aiuoiiiit received from foreign coun- 
tries for the ingenuity of the Eng- 
lish artisan, and the industry of the 
English labourer. 


ROMAN POLISH. 

Sir, — Having frequently visited 
the V'atican during iny stay at Rome, 
in thewijitcr of 1818, I was much 
struck with the brilliant polish of 
their mahogany (if 1 remember right) 
bookcases ; and as the then Pope Pius 
tht^ Seventh was adding to the library, 
and putting up additional bookcases, 
that were made equally brilliant, upon 
the spot, I not only watched tlie pro- 
gress, blit asked one of the workmen 
now it was done. As I have read 
much about trench Polish in your 
interesting Magazine, perhaps you 
would not object to a icccipt for a 
lloinan Polirn, which has the advan- 
tage of requiring no vaniish, and is 
very iiuich at your service. 

^ Brick dust, sifted very fine ; olive 
oil mixed wdth it, just to give it the 
dampness of flour ; this is rubbed by 
a pumice .stone upon the w'ood till 
perfectly smooth ; then add spirits 
4)f wine, and continue rubbing it till 
you have the required polish, which 
IS beautiful, and more durable tlian 
any other. — Yours, 

POLVORE DI MAITORE. 

I shall be very glad to hear that 
the above answers ; and if any of 
your readers that has given it a fair 
trial upon a small scale w'ill mention 
his success, it w ill be a geiicrul benefit. 


REVOLUTION OF GOG-WHEELS. 

Sir, — In Vol. ii. No. 56, of your 
usefulpub]ication,a problem is given, 
requiring the revolutions of certain 
cog-wheels, which I wdll endeavour 
to solve ; but, as it will be better un- 
derstood by adverting to the problem 
of R. G., m Vol. I. No. 16, which, 
as he requires a simple rule, I con- 
ceive has not yet been fully answered. 


1 will first reply to that. As a gene- 
ral rule, if the greater number of 
cogs will divide oy the lesser, and 
leave no remainder (for instance, 12 
and 72), tlie quotient is the number 
of revolutions made by the smaller 
for one turn of the larger ; and if the 
larger number cannot be divided by 
the lesser, and they are both divisi- 
ble by the same divisor (as 27 and 36), 
then divide them by the highest ; the 
revolutions of the large wheel will in 
that case be the quotient of the less, 
and vtce versa ; but if the larger will 
not divide by the lesser, nor both by 
the same number (as 43 and 127), 
the large wheel revolves as often as 
the smaller has cogs, and vice 
versa. 

In J. H.’s problem (p. 445), C has 
28 cogs, D 66 ; according to the above 
rule, 28-^2=14, 66-*-2-*33; there- 
fore C revolves 33 times, and D 14. 
E has 60, P28, 60-r4=l5, 28-1-4-7. 
E revolves 7 times, F 15. (i and Ii 
having the same number of cogs, 
might, as far as the ]Koblem is con- 
cerned, have been left out altoge- 
ther, as they only serve to change 
the horizontal to a porpcndicuiar 
motion. I has 47 cogs, K 11 ; there- 
fore I turns 11 times, while K re- 
volves 47- E being fixed on the same 
axle as D, must have 14 revolutions 
also, which will cause F to have 30, 
G H 30, I 30, and K 128 revo- 
lutions and 2 eogs, as is shown thus : 
47 (the number of cogs in I) x 30= 
14 10-^ 1 1 (the number of cogs hi K) 
= 128 2. But in order that K may 
make perfect revolutions, the revo- 
lutions of each wheel must be multi- 
plied by 11, the nuinlier of times I 
ought to revolve : 3.3 x 1 1 = 363, 
Mx 11 = 154, 30x11=3.30, 128 2x 11 
= 1410. Therefore, exclusive of A 
and B, the nnmlier of turns are thus : 
C 363, D and E 154, F G H and I 330, 
K 1410. As, however, A and C are 
on the same a^le, they must, of 
course, revolve the same number of 
times ; therefore the above numbers 
must be multiplied by 127, and A 
127, and B 4.3 by 363: 36^3x127- 
46101, 43 X 363= 1560.9, 154 x 127- 
19.558, ;j30x 127-41.910, 14 10 x 127 
= 1/9070. Which process makes the 
answer to the problem thus 
B 15609, A and C 46101, D and E 
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19558, FGHandl 41910, K 1/9070, 
when they will, for the first time, 
have all resumed the places from 
whence they set out. 

Yours, &c. F* S* 


Sir, — I n your 56th Number, page 
445, there is a question proposed by 
your Correspondent J. II. respecting 
the Revolution «jf Cog-wheels. By 
inserting the following solution in 
your valuable iniseelluiiy, you will 
oblige, yours, &c. 

Harpurley. Josrpn Hall. 

All wheels on the same shaft or axis 
make one or any number of revolutions 
in the same time: 127 x 28 60 = 

63§5x 33 = 1778, also 127x33=4191, 
and 43 x 33=1419. Again, 60 working 
into 28 is the same as 15 working into 
7, then 1778 x 15 -f- 7 * 3810 x 47 = 
179070; therefore the number of revo- 
lutions, by each wheel respectively, 
will be as follows : 

A. ...4191x11* 46101 

B. ... 1419x11= 15609 
C ....4191x11= 46101 
D.... 1778x11* 19558 
E ....1778x11= 19668 
F ....3810x11= 41910 

G. . ..3810x11= 41910 

H. ... 3810x11= 41910 

I ....3810x11* 41910 
K ....179070 


TAPPING NUTS. 

Erratum. — In the description of 
the method of Tapping Nuts, (No. 
56, p. 445), for ** one quarter inch 
nut,*’ say, one inch and quarter;** 
and in the second line after that, say, 
one inch and one eighth** 

T. G. D. 

Sir, — ^In perusing your valuable 
Magazine (No. 56, p. 445), I find a 
letter signed T. G. D. mentioning a 
simple method of Tapping Nuts with 
a smaller Tap. For my own part, I 
have practised the same these fifteen 
years, and have seen others do the 
same ; so that 1 can assure T. G. D. 
(whoever that gentleman may be) 


that he is not the inventor, as he so 
politely wishes to appear.* 

Your's, &c. J. AV. M. • 
Gravel Laue, South wai-k, 

Oct. 3, 1824. 


NEW PATENT. 

To Alexander Nesbitt, broker, of Upper 
Tharnes-street, London, wlio, in couse- 
qiienee of a eommunication made to him 
by William Van Houten the Yonni^er, a 
foreigner residing abroiid, is in posses- 
sion of a process by wiiich certain mate- 
rials may be manufactured into paper or 
felt, or a substance nearly rescmbliuc: 
coai-sc paper or felt, wliicli material so 
prepared is applicable to various useful 
purposes.— 27th July.— Six months. 


INQUIRIES. 

NO. 67. — OIL-CLOTIl PAINTING. 

Sir, — will any of vour Corre- 
spondents have the goodness to say, 
what is in general used in the paintetl 
cloth manufactories to soften the ri- 
gidity of the linseed-oil, or, in other 
words, to render the cloths, when 
painted, pliable ? C. 


NO. 68. ERIOK-MAKINO. 

Sir, — T shall feel obliged, by any 
of your intelligent Correspondcnl.s 
bestowing their thoughts to the con- 
struction of a Machine for making 
Bricks. The principal objects re- 
quired are, first, to supply the mould 
with earth; secondly, to press the 
earth into the mould, in such a man- 
ner as will expel as much of tlie 
water as possible ; thirdly, that the 
machine shall sttike off the super- 
fluous earth from the mould, in such 
ii manner as iu>t to cling to the in- 
stniment; fourthly, that the ma- 
chine shadl not make less than ten 
bricks per minute. 

A SUDSCHIBER. 


* This is not unite fair towards T.G.D. : 
since he stated, expres.sly, t^'U he din 
not know whether the plan h.ui originated 
with him or not, and communicated it 
to us merely because he believed it to be 
not geueralltf known which, notwith- 
standing what our present Correspondent 
states, is the fact . — ^Ed. 
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ANswen TO iNQUiniKS— connissroNDENCB. 


KO. 69.-— ItX-FROSTINO SlLVfitt. 

Sir, — sbonld feel greatly in- 
debted to any of your readers, Vho 
could fumisli a method of Re-frost- 
ing Silver that has become tarnished. 
It would be desirable if it could be 
done without fire, and I have heard 
that it can be effected. — \'ours, 

C. C. C. C. 


ANS\^'ERS TO INQUIRIES. 

NO. 68. — VLANS FOR A COTTAGE. 

Sir, — I return you herewith all 
the Plans of Cottages, &c. 1 shall 
adopt the plan exhibited by y Z. 
which I highly approve for its neat- 
ness, convenience, and also as being 
the most suitable to the situation for 
which it is designed, and calculated 
to be executed at as little expense as 
any one I Imve received. 

iTicre arc many of the others sent 
that arc certainly very handsome de- 
signs. and displayed in a masterly 
style ; but most of them are upon a 
scale, as regards the costs of the 
erection, far exceeding the present 
object. 

1 shall make one alteration in 
** Z, Z.’s” elevation, which is, to 
carry the building up souare, and 
pivc it an overhanging roof of slate, 
instead of a parapet front. You will 
please to name tnis to him, in order 
that he maj, if he pleases, moke the 
alteration in the drawing, for inser- 
tion in your excellent and useful 
work, the “ Mechanics’ Magazine.” 

I send you herewith two guineas, 
to be paid to the author of the plan 
marly^d Z. Z.” and counterraarked 
'' X. X.” — ^I am, Sir, &c. X. X. 

[“ Z. Z.” will receive the premium on 
application at 5.5, Parerno.<iter-row, as 
also the approved Plan, which we shall 
he glad to receive back from him for in- 
sertion, with the alteration suggested iw 

X. X.”— The other Plans are’left with 
our piihli^iiers, to he returned to their 
respective owners when called for.^Eu.] 

NO. 10. — STEAM ENGINE CHIMNEYS. 

Sir, — One of your Correspondents, 
some time since, V^ing expressed a 
desire to get 86.,^ .Jormation re- 
specting ^team Engine Chimneys, I 
DCg leave to submit a few remarks 
(dr his consideration. 1 believe the 


stacks, or engine chimneys, n Corn- 
wall, till very recently, did not ex- 
ceed sixty feet in height, and these 
chimneys are generally made circu- 
lar, both internally and externally. 
Round stacks are certainly stronger 
than square ones, and equally good, 
if not superior, in point of draught. 
I suppose, your Correspondent of St. 
Anstel (p. 271 , vol. ii.) was not 
aware that there is a stack erected 
at Wheal Sparrow Mine, near Red- 
ruth, by the order of John Taylor, 
Esq. 122 feet above the level of the 
surface. The orifice, or draught- 
hole, is seven feet diameter at the 
bottom, and five feet at the top. 
Perhaps the draught would have been 
better, had the diameter continued of 
the same size from bottom to top, or 
increased with the height. Now, 
whether the additional height is more 
than commensurate to the expense of 
erection, I believe, has not been yet 
ascertained in this county ; and when 
it is, you may, perhaps, hear from 
me again on the subject. 

A Miner. 

— , near Redruth, Cornwall. 


CORRESPONDENCE. 

Mr. Thorold, of Melton, near Wind- 
ham, Norfolk, wishes us to assure our 
readers, that he is “ nof, dther directly or 
indirectly,” the author of any of the arti- 
cles which appeared in ** Nos. 30, 39, 40, 
43, respecting Captain Manby’s Inven- 
tions the same having, it appears, been 
busily, but erroneously, imputed to his 
pen. 

A Working Joiner at Bradford” is 
referred to our 55th Number, for what 
seems to us a better answer to the Query 
on Flooring. 

An Amateur wishes to know ** where 
he can get models of Mr. Watts* Single 
Ennne and Double Engine (Figs. 25 and 
27 III Mr. Stuart's Historical Description 
of the Steam Eiiginej, and what would 
be their cost?** 

Communications received from— •* A 
FriVnd** atHarpurley— W. W^t— T.C.B. 
—Thomas North— Nathan Short— F. S. 
— Aurum— R. B, P.— George Abbot— 
James Yule— R.B.L.H.— L. A.J.— X.D. 
-J.T. H-d-Philpot— W. V.M,— Telos 
-N.Wales-A.R. 


CoinniiinieafionB (poit paid) to be addroinied to ‘ 
the Editor, at tbs Publiahert, ENIGHT and 
LACEY, 55, PatentoBter-row, London. 
Printed bjB. Dsmslbv, Bolt-ooUrt, Fleet-street 
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YET1^S» PATENT APPARATUS FOR SECURING SHIPS' 
WINDLASSES. 










SiK, — Allots me to offer you a 
Plate, with a description of IMr. 
Yetts* new windlass apparatiis,which 
has met with very general approbation 
among nautical men. 

I am, Sir, 

Your most obedient servant, 
July, 1824. NAUTfCUS, 

VOIi. 111. 


Description of the Phite, 

Fir. 1 is a pei-spective view of a shiji's 
windlass, with the apparatus applied 
thereto. B i.s tlie lower part of the safety 
pall, fastened through tlie deck to a beam 
under it, and moving with a Joint at e, 
C is the upper part of the safety p^, 
moving on a joint at /. These two parts 
of the safety pall are kept to tlteir place 
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against, and partly rauud. the* wludliL'is 
barrel, by incajis of a chain, S ; which, 
in order to allow of Oie iieccsfc>ary j)lay 
for iho motion of tlie jialls over the 
ratchets, is attached at one end to the 
llat spring, which is fixed to the yiall 
bitt ; r r are ratchets on one side of the 
ordinary cogs on the wln<lla>s barrel 
(the ratchets on the other side are, in 
this view, hid bv the lim or dange, X). 
On the under side of the safety pall arc 
teeth, wliich take into the ratchets, r/, 
and thus .'issist the ordinal y palls of the 
pall bit in preventing the windlass from 
revolving in a direction foi wards. XX 
are rims or tianges mised on each side of 
the ratchets, r /, for the jiurpose of keep- 
ing the safety pall in its projier place : 
tt are the bottom parts or teet of the 
jierpcudicular standard, .described at 
lig. 4. 

Fig. 2 rejirescuts a perspective view of 
the safety jiall, showing the teeth or 
catches, L L, which take into the ratchets,' 
rr, fig. 1. 

Fig. 3 is a section of the windlass bar- 
rel, showing the form of the ratchets, 
rr, and their relative position with re.s- 
pect to the ordinary cogs of the barrel, 
as also the rim or flange, XX. 

Fig. 4 shows a section of the windlasa : 
H is the lever bar piissed through one of 
the handspike holes in a horizontal posi- 
tion ; the after end, P, being retained by 
a long hook bar going into an eye bolt in 
the deck at the end, N, and swinging on 
an eye joint at the end, P. The part 
inarkod G is to represent the perpendi- 
cular haiiil.spikc hole, ^rresponding with 
the horizontal one which intci*sects it. 
O is the forward end of the lever bar, 
which enters into the hearing, ll, which 
is supported from the deck by the per- 
pendicnlar standard, W, and which stan- 
dard iA supported in turn by the diagonal 
bar, D, which is fastened to the deck 
atF. 


AMERICAN CAPILLARY STEAM 
ENGINE. 

We gave in our last two Numbers 
some valuable iVmerieun documents 
respecting High Pressure 8team En- 
gines, which had not lutherto ap- 
peared in print on this side of the 
Atlantic ; and we are now, in like 
manner, enabled, through the kind- 
ness of an active Correspondent at 
New York, to be the first to lay be- 
fore the British public the following 
interesting Report of the progress 
made in the application of a New 
Bteam Engine, invented by an Ame- 
IrldttD' ]^c£imdt, called the Capillary 


Steam l^nginc. The results wliich it 
details are novel and important. 

A KKPOllT 

01’ THE PKOC.RF.SS OF TIIF. CAPILLARY 
STEAM ENGINE, 

Submitted tothe Patrons of that Tnrenlion. 

IfENTLEMEN, Hiuiog bcCU CllU - 

bled, -by your aid, to bring the pro- 
ject of a 'Capillary Steam Engine to 
the test of experiment, it is proper 
that I should give you uu account of 
its success. . . 

You will recollect, that the com- 
plete success of the scheme, to tlip 
extent anticipated in my public un- 
dress, was predicated on the alleged 
discovery of Mr. Perkins. 1 had, 
long before that time, conceived the 
Mesign of using a capillary tube for a 
boiler,* in whiem tube the steam might 
be formed, as in the common ooiJer, 
or the material merely heated pre- 
paratory to the formation of steam in 
the main cylinder : but the practica- 
bility and pc(‘uliar advantages of eacli 
iiioilc of using the tube remain to 
be ascertained by experiment. The 
splendid success said to have attended 
the latter mode in the hands of Mr. 
Perkins, induced me to come for- 
ward. Implicit confidence was placed 
in the testimony of the scientific men 
and journals of Great Britain ; but 
when a drawing of his engine was 
received, with an explanation of its 
mode of operating, it appeared to 
me impossible that it could possess 
the poivers and advantages attributed 
to it ; and this opinion is now fully 
confinned by our own experiments, 
as well as by a reference tii the well- 
established princmlcs of chemistry 
and incchanics. It is demonstrable 
from those principles, that when his 
engine was alleged to be working 
with a ten-horse power, and to be 
saving eight-ninths of the fuel usually 
consumed, it was, in fact, exerting 
less than a single-horse power, and 
consuming more than the usual quan- 
tity of fuel. I have deemed these re- 
marks necessary, to account to you 
and to the public for our having failed 
to accomplish all that 1 anticipated in 
my address on this subject. It is not 
Giving to any miscalculation made by 
me, and patronised by you, that we 
have not accomplishetl the whole; 
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but to the failure of an alleged disco- 
very, vvhicli' was vouched by the most 
tlisfinguishcd men of science in Great 
lliituin. 

With the money and facilities fur- 
nished by you, 1 proceeded, as early 
as possible, to put the project into 
operation. A small capillary gene- 
rator was constructed, and' applied 
to a small engine belonging to Mr. 
Brucii ; to wliosc sciciitiiie knowledge, 
practical ingenuity, and very accom- 
inodatiiig disposition, I take this oc- 
casion to acknowledge myself greatly 
indebted, 'riie tube used for the ge- 
nerator was made of cop^jer, and was 
an eighth of an inch in diameter. At 
different times, wc put in the fire from 

to 36 or 40 feet in length. The 
apparatus ivas so small, tliat ive could 
not arrive at any vei 7 conclusive re- 
sults. We satisfied ourselves, how- 
ever, that the scheme was practica- 
Idc, that a copper tube would answer 
for a generator, and that the sup- 
posed discovery of Mr. Perkins was 
fallacious. 

We then made arrangements for 
constmeting an entwine on a larger 
scale, calculated tor a four-horse 
power ; and as we still believed, from 
the experiments we had made, that 
it could be applied successfully to 
oerifil navigation, we aimed particu- 
larly at lightness in all its parts. The 
generator was formed ot a copper 
tube, one fourth of aii inch in dia- 
meter and 100 feet long, and weighed 
about 161bs. llie steam cylinder 
was formed of sheet copper, was 
three inches in diameter, 27 inches 
in stroke, and weighed, with all its 
appendages, about 251bs. A now 
mode of producing a rotatory motion 
was employed ; and the whole engine, 
when put together, weighed about 
1151bs. Awheel of sails, like that 
of a vertical ^vindmill, was attached 
to it, to run horizontally above it, 
with a view to try its power to rise in 
the air. Upon trial, we found that 
the generator was coiled up too com- 
pactly to admit the application of suf- 
ficient fuel, and that the force pump 
did not supply sufficient witcr ; nor 
did we like the success of the plan 
for .producing a ixltatory motion. 
From these defects, we were unable 
to make it work with more than a 


single-horse power; and the effect 
of this power on the wheel of sails, 
discouraged us from proceeding fur- 
ther in that branch of the pnyect. 
Our object now was to make the ne- 
cessary alterations in it, and apply it 
to some use, where its powers and 
utility could be effectually tested. 

An opportunity of ac*complishing 
these views was presented by TMr. 
Jackson, an ingenious and perse- 
verii^ manufacturer at Nicholasville. 
The engine was placed in his hands, 
and applied by him to work hif cot- 
ton factory, where it has now been 
in constant and successful operation 
for several weeks. The factory was 
previously w'orked by tliree horses at 
a time on an inclined wheel; and 
the engine is found capable of run- 
ning it faster, and with more regu- 
larity, than it was worked by the 
horses. The engine runs at the rate 
of forty double strokes in a minute, 
and the steam is cut off in the middle 
of the stroke. As no safety valve is 
necessary, and we have adopted no 
method, though we might easily have 
done it, to estimate tlie strength of 
the steam, wc know not the height 
to which it is raised, but it is pro- 
bably about 85 OF f>0 lbs. to the inch 
over the atmosphere. There is no 
limit, on the part of the generator, 
to the strength to which it may be 
raised, with perfect safety, and with 
increasing economy : the limit exists 
m the valves and joints, which pro- 
bably cannot be made to resist more 
thim three or four himdred pounds 
to the inch. 

The generator now contains about 
12() feet of the tube, most of which 
is one quarter of an inch in diameter. 
It is arranged in coils, one above 
another, in the form of a sugar loaf, 
30 inches high, the bottom coil being 
18 inches hi diameter, and the top 
one considerably less. The wood is 
prepared as is usual for a stove, and 
put within the coils ; the lower end 
resting on a heartfl, :i little below 
the generator, which is enclosed in a 
brick fui-nace, built in the fire-plac*e 
of the sale room — a fire-place of tho 
common size for a parlour ; and the 
rest of the engine, with its fly-wheel 
and peering, stands beside the chim- 
ney, in the space usually occupied by 
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a closet. One cord of ^vood lasts 
two days and a half ; at llic. present 
season, about Hil Innirs. The water 
enters at the top of the i*x*ncrator, 
and comes out in steam at the bottom. 
By usincr a ^rreater quantity of tube, 
and pliicing more of it over the tire, 
in the ascending hot gji'^ses, and at 
the same time raising the steam to 
two or three hundreJ pounds to the 
inch, and cutting it off sooner, it is 
manifest that a much greater economy 
of fuel might be effected. I’crliaps 
the same quantity might be made to 
do double the work it does at present. 
In using the common boiler, the 
smoke necessarily passes off at a 
much higher temperature than that 
to Avhich the steam is raised ; whilst, 
by the cajiillary generator, the heat 
can 1)e extracted from it, till it is 
reduced nearly to the temperature at 
which the water is put into the tube, 
tlnnigli tlic steam he discharged red 
hot at the same time from the bottom 
of the generator. 

Mr. Jackson condenses the steam 
by two old still worms, which he 
cools with water pumned by the 
engine from a well. The waste is 
supplied by rain water. This is in- 
dispensable in a limestone country, 
for tlie lime is deposited in the tube# 
and quickly fills it, if lime water be 
used : but the current washes out all 
other impurities — the lime deposited 
is as white as snow. 

AVe have met with many difficulties^ 
and discouragements in the progress’ 
of our experiments, but they nave 
all been surmounted. It is now con- 
clusively proved that steam can be 
generated with facility and success, 
by a capillary tube, for any purpose 
whatever, ^fhere may be some par- 
ticulars in which its management will 
be more difficult and troublesome 
than the common boiler ; but they 
are not of much importance, cr the 
difference will not be very great. On 
the other hand, its advantages arc 
great and 6f>vious ; for all moving 
engines, by land or water, its light- 
ness and compactness are a great re- 
commendation. The generator and 
main cylinder, with tlieir contents 
and appendages, exclusive of fpel, 
need not weigh more than 20 lbs. to 
thcjiorsc power. The hulk of the 


whole ostaldlshment need not exceed 
about; three limes the bulk of the fuel 
at one time in combustion. The eco- 
nomy of fuel inav be carried to the 
greatest extent oi whhdi the laws of 
nature admit ; for, by placing a sulH- 
cient quantity of tube over the lire, 
as already cxidaiiied, the heat may 
be extracted from the smoke, till it 
nearly ecpials the tcmpcraliire of the 
water enteving the generator. This 
economy is further extended by the 
great strength to which the steam 
may be raised with perfect safety. 
No harm can be done by the bursting 
of boilers — even a safety valve would 
be useless. In the course of our 
experiments we seneral times burst 
the tube. So far from doing any 
injury, even at 500 or 1000 lbs. to 
the inch, it would not always he per- 
ceived by the spectators. ‘With re- 
spect to the first cost of the engine, 
and the cost of necessary repairs, 
our experience docs not ena'ble me 
to give you any certain information. 
My opinion, however, is, that there 
will be considerable economy in this 
respect. 

Three great objects are fully ac- 
complished by this generator ; they 
are lightness, safety, and economy of 
fuel — the two former, I trust, to the 
full extent of the public wishes ; and 
the latter to the extent of nature, but 
not to the extent anticipated by pub- 
lic sentiment. And 1 must here odd, 
that tlic general expectation can never 
be realized respecting the economy 
of fuel. The chemists have ascer- 
tained with precision the quantity of 
heat discharged in combustion, and 
the quantity of water which that heat 
will convert into steam ; while the 
mechanical philosophers have expe- 
rimentally proved the force exerted 
by that steam in expanding. From 
these data, the utmost eflect winch 
a given quantity of fuel can ever pro- 
duce may easily be calculated, and it 
is found to be little greater than that 
to which we have already attained ; 
and it is on these grounds that the 
alleged discovery of Mr. Perkins is 
demonstrably fallacious. AVe can 
never approach near tlic economy 
which he was supposed to have ac- 
complished, unless, indeed, he coiild 
extract the heat from the steam, and 
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make it operate ac:ain> which I be- 
lieve to be impossible. 

With a view to ascertain what may 
possibly be done towards aerial navi- 
gation by steam, we have made ex- 
periments on the power of wings in 
the air, and on the power nccessaiy 
to w'ork them. The result is, that it 
requires a horse power to cany about 
.3()lbs in the air ; and wc do not be- 
lieve it possible to make a flying en- 
gine, to be worked by charcoal, which 
would weigh much less than 301 bs. to 
the horSc power, wings, condenser, 
and fuel included. Had the supposed 
discovery of Mr. Perkins been well 
ftnmded, by which this weight would 
have been diminished two thirds at 
least,, the complete success of aerial 
navigation would not be still unac- 
coinulishcd. The use of phosphorus 
for inel would place us nearly on the 
same ground which wc ^vouhl have 
occupied iiiMlcr the discovery of Mr. 
Perkms with charcoal ; and I lirmly 
believe the project practicable by its 
use, but the expense is probably an 
insuperable objection. Wy. have as- 
certained, by our experiments and 
calculations, that a balloon could be 
made to carry a man with an engine, 
which would push it at the rate of 
15 miles an hour in the air. 


universally received and well esta- 
blished truth ; on the contrary, 1 am 
well convinced that this pro'dujit is 
a trftc one, but not by my own un- 
derstanding ; and 1 could wish that 
some of youi' Correspondents would 
enable me to entertain a rational ivCith 
in this matter. The abstract idea of 
minus which I entertain, maybe thus 
illustrated (if, indeed, it he abstract). 
A man o>ves 701. hut finds himself 
una])lc to pay more than 401. ; he is, 
therefore, minus 301. or 301. worse 
than nothing. Suppose him to he 
thus situated three times in his life, 
any number of negative terms is ne- 
gative, producing seemingly —90. 
But perhaps the three times is an 
affirmative term, and therefore pro- 
duces minus by unlike signs. Ilow, 
then, can the idea of the second ne- 
gative term or multiplier be enter- 
tained ? If wc designate any nega- 
tive term by — n, what idea shall we 
attach to a multiplier represented by 
—6 1 How can — a x — + ah be 
explained by illustration ? Can less 
than nothing multiplied by less no- 
thing produce something : 

In the only book to which I have 
access, this seeming paradox is thus 
explained Lastly, when -a is 
to be multiplied by ■ ^ 


-6, we have a b 

In the navigation of shallow waters, llfor the product at first sigfit; but 
this engine will he highly ^-aluable to ^^till wc must determine whether the 
the country^ It will enable us to tra- sign + or - is to placed before the 


verse our western rivers, at all sea- 
sons of the year, with advantage ; and 
to extend their navigation by steam 
to a great many places, to wdiich the 
present steam-boats can never be 
taken. It will also be found appli- 
cable to land conveyance. Its light- 
ness and compactness Avill admit of 
its being used for propelling w^aggons 
of heavy burthens on turnpikes and 
railways, and stage waggoits for the 
mail, oil all good roads. 

July 12 , 1824 . Joseph Duchanah, 


product. Now, it cannot be the 
sign — , for + a X — /> gii es — ah ; and 
by cannot produce the same 
result as —ox nut must produce 
a contranf result, to wit, +a0, in the 
same manner as + x + gives + .” * 
Noiv, does this follow', that lie- 
cause two NEGATIVES do iiot pro- 
duce the same result as an affirma- 
tive and a negative, they must neces- 
surilv produce the same result us two 
AKFiiiM.tTiVKS ? — Do tlicv, iiidccd, 
produce onv thing at all ? 

^ ' PiGER. 


MINUS. 

In treatises on Algebra, ininiw 
multiplied by minus is said to pro- 
duce plus. I w^onld deprecate the 
idea which some of your Oorre- 
spoudents arc apt to entertain of 
npplii'ations of this nature, that they 
contain an attempt to overturn an 


P.S. «— 6 xfl—^ presents no diffi- 
cult v, though I am .«• unable to un- 
derstand — fi as the above. 


* I conceive it should be -Ka x —b, 
as before; however, it is printed as 
transcribed in Nicholson's popular 
Course of MathematkSr 



54 SIR II. Davy’s remedy for the devay ok siui» rottoms, ltc. 


CONTRACTION AND EXPANSION OF catiou ot* tlic principle which he has 
WATER IN COOLING. sliowii SO mucfi sii^acity in develop- 

Fill. a thermcHneter tube with tepid Mcch. Masf. p. 'M2, vol. u .) 

water, and immerse it in a jrlass ves- Children, too, in defendiutr Sir 
sel containing water of the same tem- Humphry’s chiiins to orijfiuality in 
peratnre, in whicii a mercurial thcr- 1^^® application (p, ibid.), not 
inomcter is placed. If the whole ap- omI.v explained how copper thus de- 
paratns be now placed in a bed of fended would be more liable to be- 
snow, or in a frigorific mixlure, the come foul (trom the absenefc of that 
water in the tube null gradually con- poisonous oxide Avhich covers the 
tract, till themercuiy shows the tem- surface of undefended copper), but 
peratnre of 40^ ; it will then begin to pointed out such means of coimter- 
expaud gradually until it becomes acting this tendency as leads us to 
ice. From this simple experiment hope that it may yet he remedied, 
the reader may see, wliut is other- “ All that is neccssaiy,” says hlr. 
wise, however, fi well-established fact, ('hildren, “ is to weaken the defen- 
that tlie sp.M'ilic gravity of water is sivc action, by diminishing the extent 
greatest at 42^. " llie ‘expansion of of the defending surface to such a 
this fluid, when cooled still further, pinnt to allow a slight oxidatiini 
is au excqition to the general law of of the copper, suflicient to repel the 
luKlies expanding hy Iieat and con- animalcula^ but not siiflieient to oc- 
tractiiig bv <*old ; and as we are tin- easioii a serious wash* of the metal.” 
able to aciMumt for it. or refer it to — '>e presume that this yet remains 
any class of facts, it seems like a per- tried, 

petual miracle, and may excite both 
our wonder and our gratitude when- 
ever it is contemplated. It is in con- simple plan of scaffolding. 

sequence of this miracle that ice Sir,— I n one of the Numbers of 

swims on water, and does not sink the Edinburgh Monthly Magazine 
down, choking up the streams ami and Review for the year ‘1 8 10, is in- 
stopping the currents of the rivers, serted a description of a simple, se- 
tbe continued flow of which is as tie- cure, and ingenious Scaflbhl for 
ces-?ary to the existence of the world ascending Steeples, &c. It is stated 
as the circulation of blood is to to have been employed at the town 
existence. — ChanUt, of Birmingham ; ami the person who 

contrived it is said to Inive ascended 


SIR UrMPHRY D.WY’S REMEDY FOR 

THE DECAY OF SHIP BOTTOMS. 

Tlie result of the trials which have 
been made under the direction of the 
Ijords of die Admiralty, todelennine 
the effieaev of Sir Humphry Davy’s 
new remet^y for the Decay of Ships' 
Bottoms, is not, we regret to learn, 
so satisfactory as was at first antici- 
pated. It has been found, that though 
the copper is indeed preserved from 
corrosion, throuirh the medium of 
the galvanic action, it soon gels re- 
markably foul; some vc.s.scls cop- 
pered on this plan having rctunu'd, 
after short voyages, with their bot- 
toms coirqdetelv covered with bar- 
nacles, weeds, &c. It is but due, 
however, to the Learned President 
to observe, that he was not without 
Ills apprehensions that such might 
yosi^iofy b^ the. effect of the appli- 


the spire of a steeple at that , place in 
the course of a few hours. Deem- 
ing it might be of use to your nu- 
merous readers, I have sent it to you 
for their use. 

His method is thus described : — 
Having ascended the bartisan through 
the winding stair of the steeple, he 
placed a rope round the spire ; to 
this ropq was hung a number of tri- 
angular frames, l>y a strong iron 
hookiat one of their corners : on these 
triangular frames \verc placed plank.s, 
and the scaffold was completed. As- 
cending this scaffold by a short lad- 
der, the same operation was repeatcfl, 
until he reached the vane or iveatlier- 
cock ; thus forming a succession of 
scaffolds parallel to each other. 

I am. Sir, 

Your obedient servant, 

James Yule, 



MECHANICAL CEUMETRY^ — REPLY liY c. A. S. 


MECHANICAL GEOMETRY. 

Sir, — I obscp ed in a late number 
of your useful Mai^a/Aiic a (‘ommu- 
uicatiou, (i. A. S,” coutaiu- 

some problems in f^eoiuetry , or ra- 
ther useful directions for the practical 
mechanic, to enable him to execute 
his work with greater accuracy. Your 
< lorrespondent, however, gives a rule 
for ascertaining whether a parallelo- 
gram, orfour-sided figure, is square; 
or, in other words, Avhethcr its four 
angles are right angles, ^vhich d(»es 
not appear to be altogether accurate, 
at least in the u'ay he states it, and 
which may mislead the unwary who 
trust to it. 


\ our Correspondent says, that if 
the two diagrams of a parullelograin 
intersect each other in the middle of 
each respectively, ihat is, if the parts 
on each side of the i)omt of intersec- 
tion arc equal, the angles will be 
riglit ones. But this does not hold 
true, unless the diagonals are equal, 
which he does not mention in his 
rule; for in any parallclograin, us 
ABCO, of wliich the opposite sides 
are respccti>'cly equal and parallel, 
the diagonals will divide each other 
into two equal parts, whether it is a 
right-angled parallelogram or imt ; 
that is, if AB is equal to CD, and 
AC equal to BD, AB will be equal 
to ED, and BE U) EC. 



iSloreovcr, the method proposed by 
your Correspondent does not appear 
to me, at least, to be better, or even 
so gooil, as the common method used 
bv workmen, viz. simply making the 
diagonals equal; for, in any' paral- 
lelogram, if the opposite sides arc 
respectively equal, and the diagonals 
equal, the "figure must be right-aii- 
glc<l. Now," I think, the workman, 
m ascertaining >vhcther a frame, or 
any piece of \vork, is square, will 
fiml it as easy a prowss to try if the 
opposite side.s arc equal, and then 
measure the diagonals by the usual 
method, as to have two diagonals, 
and bisect them in the middle ; be- 
sides, unless his two laths are pgf- 
feetly straight, tlicy 'will not inter- 
sect exactly in the middle. 

I am, Sir, yours, N. B. 


REPLY RYC.A.S TO THE PRECEDINO 
COMMUNICATION. 

Sir, — 1 feel obliged by your Cor- 
respondent, “ N. B.'' pointing out 
what he thinks an inaccuracy in the 
7th Problem of INTcchanical Geome- 
try, for I should be sorry that any 
obscurity should be perceptible in 
W'hat is wTitten expressly for those 
not initiated in the science of geome- 
try; but if he had looked at the pre* 


ceding theorem (the note to p. 381, 
vol. ii.), he would have seen at once, 
that Problem vii. was intended to 
show, that though AB and BD were 
equal, it was a fallacious proof of the 
accuracy of the square or rectangle ; 
and, therefore, wdien the direction 
w as given to measure the diagonals, it 
presupposes them to measure e(|ual, 
or that AB measures the same as 
BD (for if they do not, the frame, 
cannot be square) . N o w, by referring 
to the original paper, of which 1 sent 
you a copy, I find the words, “ which 
we suppose tomeusure the same us AC, 
interlined in a parenthesis, and per- 
haps omitted inadvertently in the pa- 
per I sent you ; I therefore think it 
would be the better way to insert, as^ 
an erratum, the following, which, 1 
think, will remove every obscurity. 

Erratum.— Page 376, vol. ii. col. 1, 
line 13, after ihc'wonls, ** the distance 
HD,” insert, “ which we suppose to mea- 
siirc the same as AC.” 

This, I think, will completely sa- 
tisfy your Corrcsponden^ “ N. B.*’ 
who, if he had read the paper pre- 
ceding that which he alludes to, would 
have found that I was not ignorant 
of the property of the diagonals of a 
parallclograin'bLsccting each other; 
forTheorem viii . is the very same that 
his commimication establishes; and 



Gunter’s link. 


r)G 

he will find that Problem vii. is meant 
to prove the fallacy of simply mea- 
!«urin^ the diagonals of any quadri- 
lateral, without first ascertaining that 
the opposite sides are exactly equal. 

Now, with regard to the luethod I 
have proposed being inferior, or at 
least not superior, to the one in com- 
mon use, i must remark, that in 
many cases, particularly where the 
frame is of large dimensions, it is 
impossible to ascertain with accuracy 
the exact length of the sides with a 
rule only. A lath must ha used ; and 
in others, the outside of the frame is 
often left in the rough, and mould- 
ings on the inside, which render i*: 
diihcult to measure* exactly their re- 
spective lengths. This your Corre- 
spondent must have been aware of, 
it he is a practical mechanic; and it 
is from these causes that I still insist 
upon the method I have proposed, 
as not only superior, but in many in- 
>tances more ready, particularly 
should the frame have one or more 
of its sides curved, as the following 
diagram will clearly demonstrate : — 



Let A B C D be a sash frame, for 
instance, the top of vvhicli, as C B, 
is a portion of a circle ; now, if we 
find A B eqiial to C D, and the centre 
of each at E correspond, we arc sure 
that the angles at A and D are right 
angles. Now, according to the com- 
mon method, if the frame is large,, 
or even of moderate dimensions, it 
is impossible to ascertain the length 
of the chord CB without a lath; 
and even then, if there is a moulding 
or, bead round the frame, it will be 
extremely difficult to measure CB 
with accuracy ; but by the method I 
propose, it is easily anft expeditiously 


I could enmnerate many tnore 
cases to prove the same, but, I am 
sure, to the practical workman they 
will natunilly present themselves. 

1 think 1 have now said sufficient 
to demonstrate to N. B.” the truth 
of what I have advanced ; and shall 
only add, that as I am sure he has 
been influenced by the best of mo- 
tives, in detecting any error that 
might mislead the workman, I trust 
that, in candour, he will allow that 
the omission pointed out will free 
the problem from any appearance of 
inaccuracy. 

Vours, Ac. G. A. S, 


Gunter’s line. 

Sill,— Your Correspondent, ‘ ITiiit,^ 
did not err, when he stated his belief, 
that an explanation of the Gunter’s 
Line wouhf be acceptable to more of 
your readers than himself. 1, in com- 
mon with, I doubt not, hundreds be- 
sides, look to your Magazine for in- 
struction, which I must othenvisc go 
without. Myself, and twt) others 
known to me,* have experienced the 
same difficulty with the two-feet Gun- 
ter which * Unit’ did with the sector. 
You inayjudgc, therefore, how gladly 
I saw the application of ‘ Unit’ ap- 
ear in your highly useful work, and 
ow eagerly I noticed the description 
fiiriiished by ‘ Monad.’ I would; 
with all humility, remark to him, 
however, that the saying of Isaiah, 
Precept upon precept, and line 
upon line,” conveys a lesson fully as 
much to the teacher as to tlic learner. 
There are, unfortunately, too many 
learners who, from the circumstances 
in which they find themselves, stand 
in need of repealcfl explanation. A 
word is sufficient for the wise, but the 
ignorant stand in need of many. An 
ancient writer has said, “ JMera fa- 
cile discuntur si Itaheas qui docerc Fi- 
DZLiTEn possU.” Oiy JideliUr I would 
understand thoroughly.) I have, 
by the help of several friends, searched 
London in valu for a treatise on the 
use and practical application of the 
Gunter’s Scale, ‘Svhich most puzzles” 
us ; I would, therefore, beg ‘ Monad,* 
and su(‘h as can have compassion on 
the ignorant, and a feeling for their 
infirmities, to follow up the dcscrip- 



CAftT IRON COLONNADES. 


tion already given; which, though 
extremely clear, so far as it goes, yet 
leaves tlie subject i/» limine. 

To illustrate my wants, and those 
of my friends, I would remark, that 
the explanation in No. 64 has ena- 
bled me to understand the following 
ca-ses in Barlow’s Mathematical Dic- 
tionary : — Ist. To multiply 4 by 8. 
2nd. To divide 36 by 4. 3rd. To 
find a fourth proportional to G 8 9. 
4th. 'I'o find a mean proportional 


^7 

between 8 and 32 (* Unit’s’ example.) 
And 5tli. To extract the square root 
of 25. But in all these cases, every . 
one must consider the multiplication 
tabic more useful. If any of your 
Correspondents would kindly instruct 
us how to manage two or more places 
of figures, c. g. 46 X 64, or 2484 -^46 ; 
or to extract the square root of 324, 
they will confer an obligation on 
"Your humble Corrcsjmndcnts, 

JL. GP. H.S. 


CA8T IRON COLONNADES. 



Sib, — P lans for subivays of various 
descriptions have long been before the 
public, but Cast Iron Superstructures 
{}V Colonnades, for a somewhat similar 
purpose, have never yet been pre- 
sented to the public eye. I therefore. 
Sir, submit the ftdlowing description, 
accompanied hy different views, for 
insertion in your work, should you 
tliink them \vorth the notice of your 
11 iimerous scic nti fic reade rs . 

The extreme durability, the consi- 
derable cheapness, the vast utility 
in conveying the water and gas 
jiipes, in protecting the passengers 
from the rain, and in supplying the 

S ' s with a grand substitute for sun 
es, are in themselves points of 
such consequence, that both the man 
of research and the common observer 
ivill, I trust, ere long, view ivith 
delight thephiii which I now sulimit, 
and give it such patronage that wc 
may, before the year 1830, he enabled 


to walk from one end of the metro- 
polis to the other without being* ex- 
posed either to the heat of the sun, 
or the unpleasant effects of rain. 

Tin; simplicity of this ‘ iron scheme* 
affords it a much better chance of 
public patronage than some of those 
enormous and arduous undertakings 
which have, of late, been proposed, 
and which have certainly pcri>lcxoil 
the mind both of the phirosopher and 
mechaiuciaii. 

^ Description of the Drawings, 

No, 1 is an deration of part of a cast 
iron colonnade, before a shop at the cor- 
ner of a street. 

No. 2 is a perspective view ol the colon- 
nade. This is introduced merely to nivc 
the reader ami promoter an idea of tlie 
g) an leur which it would impart to tlie 
stieets of the metropolis. 

No. .3 is a section, .^^bowing the con- 
struction of the frainiujg, the situations 
for the water and i^as pipe's, and likewise 
for the lamps, Tlie Irdiuiiur is wade of 




68 ’ APPLICATION OF HMlTIl’s PATENT STEAM UOILKR TO^SUOAR. 


tlio width ofthefootnamiiciit, supported 
hy light Cfist iron coiiiiniis, ten feet from 
centre to centre next the road, and fixed 
in stone abutments inserted in the walls 
of the houses. 

The gas pipe, a, is so placed that ready 
cniiimunicaiioii can be made to supply 
the lamps, which arc placed in front of 
the framing, as shown in the drawings. 
'J'hc water pipes mi\>’ ocnipy the space 
A A, and they can at any time be readily 
repaircd, as, by taking up the lead cover- 
ing, and then the cast iron plates, they 
caii be entered iiptm without inconve- 
nience or iinpcdiuient to the foot pas- 
sengers. 

ff this he carried into execution, 
A\ill it not, I ask, be as f^rcat a public 
iiiiproveniciit as has of late years 
been submitted for the public ap- 
proval ? 

I am, Sir, &c. 

John T. Wkddeiiurgii, C.E. 

.MTLICATION OF SMITH’S PATENT 

STEAM nOlLER TO THE ROILING 

OF SUGAR. 

In our i35tU Number (p, 104, vol. 
I.) wc jrave a description of a valu- 
able apparatus, invented uy Mr. 
vSinitb, for dryin^r, boiling, and eva- 
porating rKpiids by steam, and men- 
tioned that it had been employed 
with great success, in the West of 
England, in the inanuiiioturing of 
•salt from brine. It now appears, 
from a series of experiments insti- 
tuted by a number of gentlemen 
connected with the West India Colo- 
nies, that it may, and is, likely to be 
applied with eipial efficacy to the 
boiling of sugar, llic peculiar ex- 
cellence of Mr. Smith’s boiler (as 
our readers have been apprised) is, 
that it gives, by means of compressed 
steam, any degree of heat required, 
and yet never burns the material 
submitted to its action. It was at 
first apprehended that the tempera- 
ture required for the crystallizatioh 
of sugar was higher than this boiler 
could sustain ; but the result of the 
experiments, which we have now to 
deuul, has proved most triumphant 
in its favour. 

Exp, iMt.— The boiler was filled to 
one-third of its contents with water, and 
one p<miid of sugar in pro{K>rtiQn to each 
6f water was added : the whole 
boiled briskly in ten minnteS; and in 68 


iiiiiintc sfrointhe titne tin* firewas hghlcd, 
the sugar was so much concentrated as to 
crystalli/e easily. Some part of the su.i^ar 
was left in the bottom or the pan, which 
crystallized without any degree of carho- 
iii/ation, though a heat of 244 degrcea 
Avas ai)plied ; and during the whole pro- 
cess thci c was none of that eiupyreumatio 
odour whicli uniformly accompanies the 
boiling of sugar in an ordinary caldi-on. 

Exp. 2inl.— The sugar experimented 
with in this instance was East liidia. 
The great objection to iliis article of 
commerce is, that though in colour it is 
superior to aliinist any West Indian sugar, 
it IS just as far inferior in grain or cry.>tal : 
this, it is supposed, aiiscs from some 
. want of knowledge or care in its inaiiu- 
fartiire. A quantity of fine llcnarcs sugar 
was put into the boiler, and in 22 minutes 
after the fire wius lighted, it was declared 
fit for being potted. 

Exp. 3rd.— A like quantify of fine Be- 
nares sugar as that employed in the pre- 
ceding experiment was put iutti the boiler, 
irhen Aot, and was prepared in eleven 
minutes. 

The loaf sugar tints produced is 
very fine for a first claying, but it i.s 
feared that there will be a consider- 
able loss in the draining off of syrup 
and molasses. 

Exp. 4tb.— The next point sought to 
be ascertained was, whether the new 
steatn boiler can ImproiT the grain of 
inferior West Indian sugars? ana in this 
it hiis com plctely siicccefled. Two charges , 
or skeppings, as they arc technically 
termed, were run off in thirteen minutes 
and a half each. 

From the result of these experi- 
ments it is confidently expected that 
a great improvement has been disco- 
vered in sugar boiling. Molasses, 
Avhicli is an uniform product of the 
ordinary mode of concentrating the 
cane juice, is supposed to arise from 
a carbonization of the saccharine 
matter during the process of boiling. 
Should this lie the erase, a saving of 
33 per cent, will take jilace in the 
boiling of sugar, and an article will 
be produced so superior to that which 
comes to this country under the name 
of Muscovado sugars, that it will be 
unnecessary to make it undergo an 
mlditional process of refining when 
at home. 

Mr. Pickering, in our 36th Number^ 
having expressed his regret that he ilid 
not communicate his ulcus on high 
pressure steam boilers at an earlier pe- 
riod^aud Mr.^iuiith’s patent apparatus 



DIPliOaJiAlMIY. 


for applying steam to manufacturing 
purposes lujcoiniiig now an object 
of some iinportiiuce,wc arc rccpicsted, 
by the latter gciitlciuau, to give a 
place in our pages to the f<illowing 
statement of the time and cause of 
his turning his atleutioii to the 
subject : — 

Iji the summer of 1822, jMr. Fur- 
nival, of Birniiughain (now partiMM* 
w illi M r. Siiiitli in his patent), having 
forineil the idea, that if a vessel could 
be constructed for applying steam t(» 
the Uiamifactnre of salt, it would be 
attended vvijh great, advantage, he 
ai)plied to every person in England 
tliat he thought likely to assist him 
in roali;dng the project, but from all 
<>f tliem he received for answer, that 
the thing was impossible. Nut satis- 
lied, however, in his own mind that 
it was so, he went down to Scotland, 
and obtained an introduction to Mr. 
Smith, who stated at once, that of 
the possibility of the thing he had 
no doubt ; but as to the most conve- 
nient way of accoinplishiiig it he 
(M)uld not then exactly speak (al- 
though he had been manufacturing 
salt witlisteam, under a Scotch patent, 
ever since the year 18FJ). He pro- 
mised, however, to take the matter 
into consideration, and to let IMr. 
FnruiVal know if he should fall upon 
any method of constructing a vessel 
that would be safe and convenient 
for the purpose, lids was in the 
latter end of September, 1822, and, 
bv the 5th of November following, 
]\lr. Smith went to Binninghani, 
having by that time planned and 
iven orders for the construction of 
is present boilers, which have now 
been at work more than tw'elve 
months. 

From the above statement Mr. 
Bickering and the public Avill be able 
to judge to whom the merit (if there 
be any) of the first discovery belongs. 
That Mr. Pickering planned such a 
boiler, without knowing any thing of 
Mr. Smith’s, the latter is’ perfectly 
satisfied ; but their object seems to 
have lieen quite different, as Mr. 
Smith only in tended his for manufac- 
turing purposes, while Mr. Picker- 
ing, it appears, had only in view the 
constraction of a safety boiler for 
high pressure steam engines. 


RULES FOR rALCl LATlNo THE 
rniCK OF TIM UK II. 

Sill, — 111 Number 57 of your 1\1;\- 
gUKiiic, a Corrospondcut lias shown 
some short rules for calcnlaling tlic 
ju'ice of limber, in which he gi\cs 
us two examples ; one whore the price 
of an hundred is gi'cn to find the 
price of one, and the other where the. 
price of one is given to find IfJf). It 
appears to me, lio\vc\or, that fus rules 
are no rnlea at all ; for, if deals be at 
.‘16/. 1 {).>'. per hundred, one deal will 
cost 7-'- 32 jd. instead of (h*. Id., as 
he says. 

A much shorter way than his, and 
one which wdll give a much more ac- 
curate answer, is this : 

Rule . Take the nuiribor of pounds 
pcrluindn'd, <*all them shillings, and 
divide by .5, which will give tlie price 
of one deal in shillings. 

Example. Deals cost 50/. per 
hundred, what is the value of one ? 

5)50.?. 

l(h. the value of one deal. 

For calculating the price of 1 00, 
when the price of one is given. 

Ritle. Multiply the price of one 
by five, and call the product pounds. 

Example. A deal costs bs. what is 
the price per hundred ? 

5s. 

5 



In some instances this way will ]>c 
found to vary a farthing or tvvo from 
the correct answer, hut, on most oc- 
casions, it will be found to ansiver 
every useful piiqiose. 

I am, Sir, 

Your obedient servant, 
Winchester, Sept. 30. T. C. B. 


DIPLOORAPHY. 

Sib, — Through the. medium of 
your widely circulated and useful 
miscellany, permit me to inquire if 
any one can describe the .system of 
Double Writing, ” said to have 
been discovered by Sir Christopher 
WVen, about the year 1647 ? In a life 
of Sir Christopher AVren, published 
in The Gi-and Magazine of Maga- 



(>0 MEASUHKMENT OF TIMBER— DIFFICrLTIES TO SOLVE, ETO. 


ziues,** for November, I find 
the following account of this curious 
invention 

“ But wliat seemed the most admirable 
of all, he invented the art of double 
writim^ by inaking two several pens to 
write the vexy same words on two distinct 
papers, and that with as much ease and 
beauty as is fuinid in coinnioii writing, 
with ibis peculiar advantage, that one 
Avriiing was not to be distinguished from 
the Ollier by the .strictest scrutiny. This 
invention was, however, contested ; and 
air William Petty having obtained a 
patent fiom the Parliament in lt)47, 
about three years before Mr. Wren pub- 
licly produced his diptographical imtru^ 
ment^ for an invention of the like kind, 
lie found it necessary to assert his right 
to priority by appealing to his friends, to 
whom he had communicated its cflccts." 

I am. Sir, 

Your most obedient servant, 
Che<)ucr Yard, Bush Lane. A . L. Z* 


MEASUREMENT OF TIMBER. 

Sir, — No. 33 of your useful Ma- 
gazine contains an exposure of the 
erroneous, vet very prevalent method 
of measuring round timber — the 
taking one-fourth of the circumfer- 
ence for the side of the .square. Con- 
nected with the same kind of mca- 
snreracjit is another practice equally 
erroneous. Few sticks of timber 
arc of cipial diameter throughout : 
most are considerably less towards 
the upper end. The common mbthod 
is to take the diameter or circumfer- 
ence of both ends, add them toge- 
ther, and take the mean for the cua- 
nietcrj or the circumference, as it 
may liappen to be, for the tvhole : 
thus a stick, the greatest diameter of 
which should be 32 inches and the 
least 16, the mean diameter between 
there two would be 24, the area of 
the circle of which is but 452 ; but 
the areas of the two extreme circles, 
added together, is 1005 ; divided, 
5024 inches. (Consequently a stick 
40 feet long, of the aliove assumed 
diiuneters, would measure by the 
common method only 125 feet, by 
tbr; correct method 130 feet ; being a 
difference of 14 feet. 

This difference is not quite so 
much as that pointed out bv vonr 
correspondent Mcsiirage, yet 1 think 
it is sufficient to deserve notice. If 


the results of these errors stood in 
<»ppositiori to each other, the differ- 
ence would not be so very great ; but 
as bolh tend to lessen the real mea- 
surement, they deserve the attention 
of all who may have dealings in the 
timber trade. 

I am. Sir, &e. R. li. 


DIFFICULTIES TO SOLVE. 

It is an admitted principle,^ that 
w'ater increases friction, and oil di- 
minishes it. What, then, is the rt‘a- 
80011 why a steel edge-tool is quicker 
set upon a Turkey stone with oil than 
with water ? Whether does the abra- 
sion proceed from chemical or me- 
chanical actiou, or from both ? 

What is the reason why a screw- 
nail is screwed home much easier with 
a tong than with a short screw-driv er, 
tlic handles in both cases being alike ? 

What Is the reason why a drill, 
when heated by boriiig, attracts 
Steel or iron filings ? (This phiMio- 
incnun is very observable w fien lioring 
steel or iron.) Is the attractive power 
negative or po.sitive ? Is it clectri(*al 
or magnctical ? And what is the pri- 
meval cause of attraction ? 

Yours, &c. 

J. Y. 


PROJECTILE AND GRAVITATING 
FORCES. 

Sir, — I have this day received Part 
XIV. (only) of your valuable w'ork, in 
wliich is contained an attempt at a 
refutation of my former paper by 
your Correspondent (L A. S. Our 
surprise is mutual ; and his surprise 
and regret at my ignorance will, no 
doubt, be augmented, when he finds 
that 1 am not convinceil of the truth 
of his lucid demonstration, 

' It is evident, that any two uniform 
forces arc, in proportion to each 
other, as the velocities generated in 
the .“^amc space of time ; the ratio of 
1 1 C forces is the same, whatever time 
may be employed in generating the 
forces. 

But when a varialdc, accelerating, 
or gravitating force is to be compared 
with a uniform or projechte force, the 
ratio of the forces will not he the 
same for equal portions of time in 
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succession, as the ratio of the projec- 
tile and gravitating forces arc in- 
versely as the times in which the 
forces are generated. 

Now, if we suppose the earth to be 
situated at a (2d col. p. J3cS, vol.ii.), 
the centrifugal or projectile force in 
the dirci-tion a ft, in one second of 
tune, must be ten million limes 
greater than tlie conlrij)ctal or gra- 
vitating force in the direction a s, in 
order that the earth may revolve in a 
circle, as is evident from the ratio of 
tlie projectile force (.98800 feet), and 
its versed sine (0.00!)8:i7), or gravi- 
tating force ; for in such proportion 
does the projectile force exceed its 
corresponding versed sine. It is, 
therefore, absurd to insinuate that 
the projectile and gravitating forces 
are ecpial in circular orbits, as no 
such property obtains. In order to 
o!)tain the ratio of the forces in the 
present case, we ought to employ an 
indefinitely small space of time. N ow 
the sine, arc, ana tangent, are all 
C(|ual to each other in their first or 
fiascent state ; wc may, therefore, as- 
sume that the arc is equal to the tan- 
gent in this case, or the circular c<pial 
to the tangential force. Now, the sine 
being imiefinitely small, the cosine 
will consequently be indefinitely 
great ; and as cosine + versed sine = 
radius, the versed sine or gravitating 
force w'ill evidently be indefinitely 
small also, or less than any assign- 
able ((uantity ; for the versed sine, or 
gravitating force, is equal to the 
square of the arc or projectile force 
divided by the diameter of the pla- 
net’s orbit. Or, as the diameter of 
the orbit is to the projectile force, so 
is the projectile force to thegr«i;i/«/iwg 
force (and which, for an indefinitely 
small space of time, is equal to ftai/‘ 
the square of the projectile force). 
Hence, when the projectile force is 
infinitely small in respect to the dia- 
meter of the planet’s orbit, the gra- 
vitating force must be infinitely small 
also. In respect to the projectile force, 
we may therefore assume that the pro- 
jectile is infinitely greater than the 
gravitating for(‘e, for an indefinitely 
small space of time, in a circular 
orbit. 

Suppose the projectile force to 
carry a body through a certain por- 


Cl 

tion of its orbit in four seconds of 
time ; suppose, also, another body to 
describe the same space in two se- 
conds ; and, lastly, a third body to 
describe the same space in one se- 
cond. "J'he ratio of the forces will still 
be the same in each case, although, 
in the second case, the projectile 
force is double, and in the last, quu- 
dniple, of what it is in the first case. 
The central force is found to be dou- 
ble and (juadruple, because arcs bear 
the same proportion to the versed 
sines, being, in fact, identically the 
same in each case. How, then, can 
a double projectile force be said to 
balance a quadruple power of gravity? 

It is usqal, I believe, to compute 
the forces from a constant tangent 
bisecting a given point in a planet’s 
orbit; according to which practice 
your Correspondent (j. A. S. will 
probably favour us with the ratio of 
the projectile and gravitating forces 
for 30, 60, and 90 degrees of a pla- 
net's angular motion, and likewise 
the ratio of the said forces and de- 
viation from the said tangent, when 
the planet is passing through the op- 
posite semicircle of its orbit. Your 
Correspondent, in order to show that 
a double projectile force is always 
equivalent to a quadruple power of 
gravity, admits the projectile power 
to he such as to carry the body from 
A to B in the same time as the force 
of gravity would carry it from A to C ; 
the forces in this case are conse- 
quently ctjual, in passing from a state 
of quiescence. Now, your Corre- 
spondent surely does not mean to 
contend, tliat these forces will carry 
tin planet in a circular orbit, as he 
says that the force of gravity is con- 
tinually increasing. Granted it is so, 
and consc<pieiitly the planet would 
sooner arrive at the sun than if the 
forces were uniform, as it would be 
impossible for the projectile force to 
overcome the central force, in spite 
of any thing your Correspondent may 
say to the contrary, unless tin* forces 
impressed in the two direciions at 
the commencement of motion were 
in a very different ratio. 

The reason, I presume, why a dou- 
ble projectile force is said to balance 
a quadruple power of gravity, is from 
the relation which a 'small <irc bears 
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to its versed sine; i, e. llie versed sine 
of a small amjlo is jhur tUms trreater 
than it is for the half of tliat iuiiflc, 
while the are is double, only, lienee 
the ratio of the forees are inversely 
as the times in wJuoli the forees are 
ijcncratcd. But if wc suppose a pla- 
net to eoininenee its motion fromany 
point in its orbit, it will have passed 
over a certain portion of its orbit in 
one seeoiul of time, the versed sine 
of tills arc is eipuil to the difference be- 
tween the taiii^ential and circular luo- 
lioiis, and the phmet will, of course, 
have acipiired a different line of di- 
re(‘tion, or a deviation from its ori- 
a^inal course, eijual to the planet’s 
ansrular motion in its orlpt ; and so 
on for each second of time suc- 
cessively, making as many tangen- 
tial directions as there arc moments 
of time, the deviations from the tan- 
gential directions being constant in 
all parts of u cinuilar orbit ; and in 
elliptical orbits the above ratio will 
be as the radius vectors of the orbits. 
In fact, there is no particular tangent 
to compute from, as the motion of a 
planet, in every part of its orliit, is 
composed of an infinite number of 
tangents, and, therefore, the compu- 
tations ought to he made from the 
tangent (or the direction accpiircd) 
immediately preceding thc^ instant of 
time for which the ratio of the forces 
is computed. Wc are told, that for 
one hour the ratio of the forces is 
double, for two hours quadruple, &c. 
Quere, the ratio of the forces from 
the creation of the world to lhc pre- 
sent time, or for (>000 years, at the 
same rate ? 1 wish, however, to im- 
press 'on the mind of your /Corre- 
spondent, that it is not the i^tio of 
the forces for an arc of 30, GO, or .90 
degrees, that is required to illustrate 
iny proposition, but sii!»ply the rath 
of the forces necessary to retain a 
planet in a circular orbit. 

Having extended this paper to a 
greater length than I at first in- 
tended, I shall, therefore, conclude 
with begging of your Correspondent 
to be rnercinil, as he pledges himself 
to show i]\G fallacy of my arguments, 
even if 1 present him with a mathe^ 
mui'ical demonstration of the 
xpiJTH ofvihat 1 tmerti 
Oct. J,‘l824. MAJERTINGUN. 


r.S. If your Correspondent refers 
to Martin’s Mathematical Institu- 
tions, vol. 11 . p. 73, or to the Impe- 
rial bhicyclodedia, by Mr. hiXley, 
vol. III. p. d54, he will there find, 
for his edfficaUon, from a Jlu.iumul 
solution, that the projcclile force infi- 
iiitcly exceeds the central force in cir- 
cular motion ! 


HINTS FOR IMPOVEMENT OP THE 
COMMON LATHE. 

Sin, — On looking over No. 21 of 
your Magazine, a most valuable me- 
dium through which every one may 
add his mite to the fund oV informa- 
tion, I was much pleased, though no 
practical mechaiiic,with the improve- 
ment of the Turning Lathe, by Air. 
E. AVilliamson, without anticipating 
the incoiivcnienee pointed out in prac- 
tice by W. K. IS N, in No. 32^ 

whose impro\x*ment would certainly 
prevent the friction of the band, but, 
at the same time, would take away at 
least oue-half of the power of the 
band from the working part of the 
lathe. With suhinisshm to practical 
and, therefore, better judges, it ap- 

I iears to me, that if the working piil- 
ey of the lathe had a sufficient iy ^v Ide 
fiat groove, and that if to Mr.^^'^llium- 
son’s was added a small friction- 
wheel, or roller, low enough to re- 
ceive and guide the band upon that 
luillcy, and another above, to receive 
the band as it came off the pulley, 
these contrivances would prevent tlie 
friction of the band, and, at the same 
time, secure its full power upon the 
pulley. These friction-wheels should 
be metal, and work upon a small 
axle, which might easily be fixed to 
the head of thc lathe. 

I am. Sir, &c. 

Wellingborough. A. B. C. 

[An improvement nearly similar to 
that here .^^iiggested i.s described by ano- 
ther Curre.«]>oiulent, at p. 408, voL ii. as 
having been put in practice.— -E d.] 


PRICK OF STEAM ENGINES IN 
FRANCE. 

The iniinen.se price (diargcd for 
Steam Engines in France lias deter- 
red many persons of limited capital 
from employing them. ITiei^ are 



FRENCH POLISH— SAFETY FOR 

not more than three steam engine 
luiifmiaetorics in France, the largest 
of which is in Faris, which lielomifs 
to (Jassimir Perrier anil other J^-cncIi 
and Fiii'dish capitalists. "J'hc engines 
are there charj>ed double the anion nt 
vvliich is ])aid in finicland. lii in- 
trinsic quality they resemble our 
own ; but, al{hout»h this manufac- 
tory is superintended liy an Jinifli*<h- 
nian, the French workmen kno.v so 
little how to handle iron, tliat the 
cuisines are any tliinif rather than 
sjieeimen.s of pcrCection as to out- 
Avard appearance. AJ any private tren- 
tleiuen in France have luuh small 
steam enifines erected upon their 
ji:rounds, for the more plentiful sup- 
ply of water. AloiLsietir JiUtitte (a 
lirst-rate Paris bunker) has one at an 
estate near Paris, which cost him 
upwards of .‘i0,00() francs (1250/. 
sterlinjf). 

FRENCH POLISH. 

Sir,— Y ou will ohU«i:e me by making 
the follovrint** inquiries, us yourCor- 
respoudout, “ Josias xMumiy,” in 
p. 272 , kindly promised further iufor- 
uiatioii, if required : — 

1st. Does his method apply to new 
work or old ? 

2nd. If to new, what process (if 
miy) is necessary before pultini^ on 
tliia mixture ? 

;ird. ^\'ith what is it to be ** well 
washed off? ** 

4th. If wilb water, warm or cold, 
\viU it not raise the i^raiii of the 
wood ? — and, 

Titli. II ow is the wood to be made 
smooth uguiu ? 

Aug. 20. A Constant Header, 


SAFETY FOR THE DEAD. 

Sin, — Odimot some of your nu- 
merous readers furnish the means 
of applying? a detonalinff principle 
to a pound of gunpowder, to be 
placcQ inside of a coffin, so as that, ou 
Its beiiiif forced open, the powder 
should explode and blowup the resur- 
rection-man ? I think the thinij very 
practicable, and that it mi^ht form a 
profitable subject of a patent. No 
danger could possibly ensue to iniioo 
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cent people ; for, in the course of a 
fortnight or three weeks, tlic gun- 
powder would lose its eilicacy, from 
damp, and, at the end of that period, 
the body would be too fur gone to lie 
an object of theft. 

1 am. Sir, yours, &c. 
Holboni, Aug. Cth. , T. P.A, 


P 11 O B L E A1 S. 

1st. From any given parallelogram 
it is reipiirod to cut otf fi’om each 
corner its fifth part, so that the re- 
maining fifth part shall be n paral- 
lelogram similar to the original figure. 

2nd. Within a given parallelogram 
to describe another, that shall lie 
equal to 2-5ths of its urea, and divide 
the remainder into four parts, whose 
areas shall be mutually equal. 

G. A. S. 


INQUIRIES.— No. Gl>. 

Sir, — ^Bcing desirous of puUshing 
and splilting some large fossil remains, 
composed chiefiy of ferruginous lime- 
stone, I wish to erect a lathe to enable 
me to accomplish my purpose with a 
greater - fiiiulity than arises eitluT 
from frii'tion on a plain surface, witli 
sand interposed, or from cutting uitli 
iron and sand, ^^’ill any of your 
Correspondents have the’ goodness 
to inform a brother reader of the 
“ Alcchuiiics’ Magazine,” how many 
different sorts of griudstoaes will 
be rciiuisite, and wliere I, can pro- 
cure tliem ? 

I am, Sir, &c. 

O. S. R. A. 

Sbeerness, AugiLst 22, 


NO. /O.-ARCHITECTURAL DRAWING. 

Sir, — In delineation of our ancient 
architecture, 1 have often experienced 
a great deal of trouble anil incouve- 
nieiice in drawing the profile, of the 
mouldmgs or ornaments in au accu- 
rate manner, without first being at 
the trouble of takmg a cast i\\ plaster 
or clai/, which, by-the-bye, is not a 
very clean nor yet a very pleasant 
operation. .Now, to avoid this irk- 
some method, if any of your inge- 
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nious Correspondents will, tlirouirh 
the medium of your truly valuable 
Avork, give a more expeditious, and 
at the same time a cleaner method, 
they will confer a great benelit on. 
Sir, yours tnily. 

Finical. 

Mauuiiigtrec. » 


NO. 71. — RECr LATINO THE HEAT OP 
HOT-HOUSES. 

Sir, — 1 have had an application 
from a gentleman residing in the 
country, for information respecting 
an invention for regulating the Heat 
of Hot-Houses. Such an invention 
w'as patented, I believe, some few 
years since, and was considered at 
ihe time, I recollect, to possess great 
merit, both as to the perfect origi- 
nality of the idea, and the success 
with which it effected its intended 
olijcct. If any of your Correspond- 
ents will have the goodness to give a 
reference where one of these ma- 
chines may be seen at w'ork, and also 
give a description of the principle 
upon which it is formed and acts, he 
will much oblige 

A SufiSCRIDER. 


No. 72 . — SUOAIl FROM BEET-ROOT. 

Sir, — In Dr. Willich’s Lectures 
on Diet and Regimen, is an observa- 
tion on the Beet-Root (I presume 
the Red is meant), “ that it has been 
proved, that fourteen pounds weight 
of the root produced one pound of 
raw sugar, exceeding sweet, and 
without an intermixture of any 
other taste.” If any of your nu- 
merous Readers and Correspondents 
would have the goodness to inform 
me, through the medium of your 
highly valuable Magazine, the pro- 
cr process for obtaining this sugar, 
shall feel very much obliged to 
them. — I am. Sir, 

Your obedient servant, S. E. 

P.S. In your Magazine, vol. i. 
p. 324, is ail account of a Filtering 
Machine. Allow me to say, that! 
ha^'ehad one constructed, and 'find 
it answers the purpose extremely 
well. 


CORHKSPONDENCE. 

G. A. S. and S. R. arc requested fa 
send to our Publishers' for letters ad- 
dressed to tliein. 

Has J.W. received the letter which 
was trail siuitted as he directed ? 

We long to hear again from R. B. 

We shall gladly avail ourselves of Au- 
ruin’s Gleanings, but request that they 
may he of as praeticully useful a descrip- 
tion as possible. 

A Member rails at us unmercifully, for 
withholding the other letter promised by 
Dr. Birkbeck at the coiirlnsion of his 
last (.see p. 4.39, vol. 11 .) He should have 
first made sure that we had received such 
a letter. Dr. R. be it known, has not 
done vahnt he promised to do. He brought 
a charge against us, or rather our iii- 
formauts. of being guilty of fabrica- 
tions and falsehoods nc was iinited, 
and stood pledged, to lUtike good the 
charge; but though four weeks have 
since passed away, he has not favoured 
us with another word 011 the subject. 
We may now, wc presume, take it for 
‘ grantcci tliat Dr. B. finds he has asserted 
what he rannot prove. 

A “ Con.stant Reader,” at fiirmiug- 
ham, is not, we dare say, the author of 
the bonk he prai.ses so much ; hut we 
should like to see it, and judge for our- 
selves, before we recommena it to our 
readers. 

We cannot open our pages to B.'s de- 
fence of Mr. Partington from an attack 
which did not originate there. And, 
moreover, wc can never be satisfied, on 
any sliowiiig of the ca.se, that it is 1 iglit in 
the printer of a work to show the proof- 
sheets of it to any other person than the 
author or editcir. 

We feel obliged to Mr. D. of Bath, for 
Ills valuable papers, and shall be happy 
to hear often from him. The letter 
which he e.x{>ccts will be forwai'ded 
through the chuiiiiel lie points out. 

I'lie Specimens alluded to by J. W. have 
not yet reached us. 

Conimuirications received from — A 
Staflfordshire Laiid-draincr~No Archi- 
tect— Kong Foil— W. H. E. Chemicus— 
P. T. R.— An Kngiiiccr— A Goldsmiih’.s 
Apprentice— K. O.— Caesar Borgia— R. N. 
—No Lapidary— P. D.— Steadfast— W. 
Smith — Monitor — Philo-Birkbeck (for 
whose paper we shall endeavour to find 
room ill our forthcoming Supplement)— 
G. G.— S. Roberts— A Mechanic's Rib-« 
A Man in the Moors— fenor—G. Wil- 
li.s — A. G.— E. G. Petworth. 

G. M. B. wi.shcs to know where Mr. 
Kllingtou's Patent Lock, descrilied in 
our 5/th Number, is to be procured in 
town ? 

Commnnicatiuiis (post paid) to bo addressed to 

the Editor, at the Pablisheri, KNIGHT and 

LACEY, d5, Pateruaster-row, London. 
Pnoted byB.BSN«LSYy Bolt>court|Flcet*stn«t 
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*' Tbo moat valunblv gift which the Hund af Science hae erer 
vet offered •« the Artiaan.” Dr. Btrkbeck. 
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** Lord Bacon iceiii.i to limit PJiilowphy to tlio kIlo^»llH1g*! of tLinga useful; recommending, 
above all, the study of Nature, and showing that no progress can be made therein but by collect' 
iiig facta, and comparing experiDients.*'>'rM^uson. 

CAMERON’S SODA WATER APPARATUS. 



Sir, — ^In looking over some of the for combining carbonic acid gas with 
foregoing Numbers of your very use- water, in the large way, in answer to 
ful jVIiscellany, I cannot help think- Medicus,” p. 299, vol. i. which, 
ing it somewhat strange, that no on- from the ingenuity displayed in its 
swers are given to many of the use- construction, deserves, 1 think, to be 
ful inquiries $ ^nd knowing it to be better known, 
your wish that your readers should Ihe vessel A, in the Fig. contain- 
answer them, in preference to any ing about fifteen gallons, is formed 
other way, I have taken the liberty or cast iron, six-eighths of an inch 
of sending the following description thick, and lined with sheet lead, of 
of an Apparatus, invented by Mr. from eight to ten j^ounds per square 
Charles Cameron, chemist, Glasgow, foot, havmg an agitator, B, covered 

YOL. Ill F 
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with lead, worklnff on the pivot be- 
low, send through the stuffing-box C. 
By the opening at U, the vessel is 
filled up to the dotted line with a 
mixture of whitening and water ; the 
vessd E, containing two gallons, is 
formed if lead six-eighths of an inch 
tliiek, and is filled with sulphuric 
acid up to the dotted line ; the acid 
is kept from falling down into A by 
the lead plug F, which is conically 
pointed, and fits into a correspoiiu- 
mg conical opening in the lead pipe 
G ; the plug moves straight up and 
down through the stuffing-box H, 
and is prevented from tunuug round 
by the pin K, which nn)ves in a slit 
in the bridle L, the screw M being 
riveted loose into the top of the bri- 
dle ; by this means the conical point 
of the plug is preserved from injury, 
as it is merely lifted out of the open- 
ing, and again pushed into it. This 
is more complicated than a common- 
formed glass dr lead stop-cock, but 
neither of them will answer where a 
high pressure is applied. The pipe 
N, inserted into the top of the vessel 
E, and into the pipe S (which encloses 
the p/wg), preserves the equlUbriuni 
of pressure; so that the sulphuric 
acid ri.«es no higher in the pipe S than 
in E, and consequently presences the 
brass w'ork of the stuffing-box. Ihe 
intermediate vessel o, containing three 
gallons, is formed of thick lead, or 
cast iron lined with lead, and filled 
with water up to the dotted line. It is 
employed for retaining any of the 
sulphuric acid, in case it should 
carried over by too strong an effer- 
■rescence. The vessel V, containing 
sixteen gallons, may be formed cither 
of copper tinned, with an agitator of 
the same metal, or of cast iron lined 
with lead, of from six to eight pound 
lier square foot, and an agitator of 
pieplewood, which gives no taste to 
the water. It is filled to the dotted 
line with water, and a proportional 
quantity tif •corbonate or soda, mag- 
nesia, or other substance, to be im- 
pr^giemted. T is a pressure-guage, 
containiog inercttry ; in the F&. it is 
pl^ed On the top of the vessel, but 
It is more convenient to place it at a 
little distance, forming a communi- 
cation by a pipe. The communicating 
pipes are lefMl, and tiieir several uses 


are distinctly evident in tiic figure. 
Wbnn the vessels are filled, the mode 
of operation is extremely simple. On 
turning the nut M, the sulphuric acid 
is (dlowed to come in contact with the 
whitening ; carbonic acid is necessa- 
lily disengaged, and in quantity and 
rapidity proportional to the quantity 
of sulphuric acid let down. . 

If the vessels were sufficiently ca- 
pacious, 10,000 gallons of carbonic 
acid would be instantaneously pro- 
duced ; but by the alternate turning 
of the nut INI, the sulphuric acid is 
allowed to Ml down m small por- 
tions, which regulates the disengago- 
luent of the gas, and prevents too 
great an effervescence, as the gas is 
still accumulating. Having no way 
to escape, it passes over into the ves- 
sel V, and is there absorbed by the 
water. In this way, a pressure of from 
20 to 30 atmospheres may be throwi^. 
into the vessels. It must, therefore, 
be obvious to every man of science, 
that if the vessel A were connected 
by a pipe with the valves of an engino 
somewhat similar to a steam engine, 
the vast pressure which can be ^ in- 
stantaneously produced, would raise 
and depress alternately the piston of 
a cylinder ; that cylinder, too, would 
only require to be l-20th the diame- 
ter of the steam cylinder to have an 
equivalent power, and the gas w^ouhl 
be reduced to one atmosphere by its 
alternate escape at the opposite valves*, 
no water being recfuired tor condensa- 
tion; but, unfortunately, the expense 
of su^huric acid, from the quantity 
required (when the is allowed to 
escape), presents an insurmountable 
obstacle as a substitute for the steam 
engine. Since Mr. Cameron disco-i 
vered the power obtained by the pro- 
duction or carbonic acid, and put it 
into practice four years ago — fact 
which was noticea in most of tlie 
journals and newspapers of the day— 
Sir H. Davy has turned his attention 
to the subject, and discovered that 
gases, at a high pressure, arc power- 
rally acted uponoy slighi increments 
of temperature, and that the pressure 
is astonishingly augmented. 

This circumstance affonls groimd 
to hope that on engine, constructed 
on the principles of the Rev. Mr. 
Sterling’s air engine, may yet be 
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msido to equal, and, in many cases, 
to supersede the steam engine. 

Tlie foregoing is the substance of a 
letter written to Dr. Brewster by the 
invenioi . and published in the Edin- 
burgh Philosophical Journal. 

I am, Sir, &c. 

James Marsh. 

Woolwich, Aug. 14, 


IMPREGNATING FIXED OILS WITH 
ESSENTIAL AROMATIC OILS. 

Sir, — ^' riic subjoined passage, re- 
specting the art of impregnating 
fixed Oil with the essential Oils con- 
taine<l in aromatic Seeds and -Barks, 
I hare extracted from a small work 
on the Medical Topograpliy of tb(3 
Interior of Ceylon, by Mr. Marshail. 
Pray give it a place in your widely- 
circulated publication ; some of the 
chemical readers of which will, per- 
haps, be kind enough to state, through 
the same channel, whether they con- 
sider Mr. Marshall’s conjecture re- 
garding the mode of compounding an 
oil of holy ointment,” as directed 
by Moses, Exodus xxx. 22, 24, pos- 
SABses a feasible foundation. 

F. P. C. 


The Kandyans, as well as the na- 
tives of tlie Peninsula of India, are ac- 
quainted with the art of preparing com- 
pound and odoriferous oils, by impreg- 
nating Axed oils with the essential oil 
which is contained in aromatic seed.s and 
barks. Oils of this kind are occasionally 
externally applied by the Kandyan Vede- 
ralc.s. The process is as follows : — After 
the aromatic substances are coarsely pow- 
dered, they are put into an cartlien ves- 
sel ; the fixed oil is ihen added, and af- 
terwards water, sulTicicnt to cover the diy 
substances intioduced ; the vessel is put 
upon a fire, and the water made to boil ; 
the boiling i.^ continued until great part 
of the water is e.xhaled. During this pro- 
cess, the essential oil of the aromatic^ 
unites with the fixed oil, and impreg- 
nates it with the peculiar fragiance of the 
odoriferous seeds or barks used. Per- 
haps a knowh'-dge of this fact may cem- 
triuute to obviate the difficulty brought 
forward by the compilers of the French 
Encyclopedia, in regard to 'the cinnamon 
tneiitioned in Scripture. They aveij that 
the kinnainonof the Hebrews, menfioned 
in Exodus, chap. xxx. is not that of the 
Greeks and Homans, the modern cinna- 
mon. Moses was ordered (see ver.ses 22, 
23, and 24) to take cinnamon, and other 
aromatic substances, of which he was to 
make ** an oil of holy ointment,” for the 


purpose of anointing the tabernacle, 6lc. 
The Encyclopedists profess to think, that 
the -suhstaucp here de.signuted by the 
term “ kiniiamon,” inuM have been a 
gum, or an oil, lather than an odori- 
ferou.s bark. Immediately after the enu- 
meration of the aromatic sul)staiice«, 
Moses is directed therewith to prejiare 
an oil of holy ointment,” an ointment 
compound, after “ the art ot the aj.otlie- 
cary, a holy anointing oil.” '1 he process 
for preparing the oil, or ointment, is imt 
further .stated. There i.s iniieli piobabi- 
lity that the holy oil was prepared in a 
manner approximating to the proces.s 
above detailed. 

“ The following are the articles di- 
rected to be used by Moses in eoiiipound- 
ing the holy oil, or ointment : — 

Shekels. Lhs.Troy 

My rrh 5(»0, or about J 

Sweet cinnamon 2 .j0 .... 9 

Calamus (aeorus c.ila - 1 
mils), Indian .sweet ! 250 .... 9 

rush ' 

Ta^^sia 500 18 

Olive oil, a bin JO 

“ Water alone is wanted to nmipletc 
the requisite substances needf.il tor the 
above piocess. 

“ Should the process adopted by Mo^es 
for preparing pe.rfumed oils hiuelieen si- 
milar to the one prarti^ed by the Indian 
doctors, some conjectnro m.ay bt‘ formed 
in regard to the nature of tiie coiiiposi- 
tiou ae,signatcd in Sriipture ** an holv 
ointment,” and a “ lio.y anointing oil.* 
It w’oiild appear, In the 2.hl and 24th 
verses, that cinnamon enteud largely 
into the composition of the lioly iinoint- 
iugoil.” "J'iiis substance must, therefore, 
have been extremely precious. In ancient 
time.s, the trade in cinnamon was very 
circuitous ; a circumstanec which ren- 
dered tlie spice of gieat \alue in India.” 


FOUL AP.VRTSIENTS. 

Hold your head as high as you can — 
when obliged to go into a place where 
die air is foul ; foul air aluays sink- 
ing to the bottom of an aj)aVtinent. 
Do not sit or lie down as you value 
your life. 


GIVING CREDIT. 

Avoid giving /owg credit, oven to 
your best customers. A n''-m who 
can pay easilv will not tbui’k votu^pr 
the delay, and a slack or <.oubtnil 
paymaster is not so valuable a cus- 
tomer that you need care about losing 
him. When you lose a bad pay- 
master from your books, you only 
lose the chance of losing your money. 
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MINUS. 

^ Sir,— “ Piger,” in your last pul)- 
lication, has started a subject upon 
which I should very much like to 
have my reason convinced. It is cer- 
tainly irrational, so far as my po^Yere 
of comprehension to say that 3 
times IcsS than nothing, multiplied 
hy 3 times less than nothing, should 
produce 9 whole numbers. 

Suj)posc «=8, — A = 4, according to 
this rule of Algebra (which, although 
1 am sure it must he correct, 1 want to 
he convinced of) , when multiplied by 
— ft, produces thus : 

a — b a — h 

- h + h 

ab-{-bb=\%. ab—hb = \(i. 

So that a — b X — fc produces 48, and 
a —by. 4 /-f produces 16. There is some 
paradox in this, while j>rodiice.s 

only 

r>, 4, 3, 2, * 1, 

2 , - 2 , ^ 2 , - 2 , ~ 2 , >■ 

-10, - 8, - 6, - 4, - 2, 

** Here, of course, we find the series 
inverted, and the ratio doubled. Fur- 
ther, in order to illustrate the subject, 
we may consider ihe ratio of a series 
of fractious between 1 and 0, as in> 
definitely small, till the last term 
being multiplied by — 2, the product 
will be equal to 0. If, after this, the 
multiplier having passed the middle 
term, 0 he multiplied into any nega- 
tive term, however small, between 0 
•nd —1 on the other side of the series, 
the product, it is evident, must he po- 
sitive, otherwise the series could not 
goon. Hence it appears that the taking 
of a negative quantity negatively de- 
stroys the very property of negation, 
and is the conversion of negative into 
positive numbers/’ 

I am. Sir, 

Your obedient servant, 

Roderick. 

16th October, 1824. 


BOOKS ON TURNING. 

Sir, — Will you permit me, through 
th^ medium of your excellent worlc, 
to thank G. iV. S. for having given me 
the first intimation of there being 
Buch a work on Eccentric Turning as 
Mr. IhhctBon’a. 1 have just procured 
the volume from London, and think 
ii a valunble book of instructions for 


I have consulted several Treatises 
on Algebra witlioiit coniiiig to a clear 
coneliision, and I hope some of vonr 
readers will do me the favour to illus- 
trate this subject hy an example. 
The Note, page 9, in Euler (Hewlet 
and llumer), is the most satisfactory 
xplanation that I have met with, 
hut it certaiiilv stops short before 
it has convinced me that — 3 x — 3 
= 4 9. 

“ We may illustrate the present siih- 
jert in a dilFercnt way, and show that 
the product of two negative quantities 
must be positi\ e. 1st. Algebraic (|uau- 
titics may be con.sidered as a series of 
numbers increasing in any ratio on 
each -side of iintliiiig to infinity. Let 
us assume a small patt only of such a 
series for the present purpose, in which 
the ratio is unity, and ht us multiply 
eviry term of it by — 2. 

0, - 1, - 2, - 3, -4,-5 

2 , - 2 , - 2 , - 2 , - 2 , - 2 

0 + 2, 4 4, 4 6, + 8, 4‘ 10, 

beginners in eccentric turning. I 
hope we shall soon receive the in- 
formation which your Correspondent 
G. A. S. has oftered you, with the 
drawings of tlie chucks and tools 
which are used in the art of turuing. 
There is another hook which, per- 
haps, is not generally known, and 
W’liic'h was published alxmt a year 
after Mr. Ibhetson’s, liy Mr. Hitch, 
eutitled “ Specimens of the Art of 
Ornamental Turning, in Ecccrvjtric 
and Concentric Patterns sold hy 
JJkelton and (>o. Southampton, and 
Whittaker, London. It contains six 
large plates, engraved by Lowry, of 
vases, temples, and pagodas, making 
handsome oniamcnts for chiinney- 
pieces. 

^ Inquiry. — I shall he exceedingly 
obliged to any of your Corrcspoii- 
<lent5, if they will inform tne of the 
best method of staining or dying ivory 
red and black, such as chess-men, 
billiard-balls, Stc. I have tried the 
receipts given in books, but the co- 
lours produced hy them are not so 
beautiful as those produced by the 
manufacturers of brilliant balls. 

1 am, Sir, &c. 

An Aiia.tv.ijr Mechani;".. 

Falmouth. 
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ON THE STRENGTH OF LEATHER. « 

Sir, — In most of our elementary 
treatises on mcchaiiics will be found 
tables of the strenirtli of various sub- 
stances, such as the dift'eront metals 
and various species of wood, and also 
of ropes and cords: but 1 am not 
aware of any ^ood experiments on 
the Strcnji^tli of Leather published in 
any of our books of i^eneral circu- 
lation ; and as leather is an article of 
very extensive use, both in harness 
and in inacliinery, I consider it an 
object of some importance to be a 
little aecjuainted. with its strength: 
for the lu'nefit or amusement of your 
readers, 1 beg leave to send the result 
of some experiments on that subject. 

1 look a piece of good leather, 
jnaniifaetured from a cow’s hide, such 
as is usually made into liamess ; 
length L'l.t'iO inches, width J.32, 
thickness (hit, and weighing 1.2 
ounces avoirdupoise. In order to as- 
certain the pioportion of extension 
to the weight applied, I had two 
marks made on the strap, at six inches 
distance. 


The extension of six inches bv 
1201b. was 0.7 


170 

— 

0.9 

220 

— 

1.0 

270 

— 

1.1 

320 

i-.- 

1.24 

370 

— 

1.44 

420 


1.55 

470 

— 

1.65 

520 


1.70 

600 

— 

2.00 

680 

— 

broke. 


The fracture was not at the centre of 
the strap, where the contraction \y 9 S 
the greatest, but at one end, occa- 
sioned by a slight cut of the vice by 
which the strap was held. 

The ratio of extension by half 
the breaking weight, expressing the 
length by unit, was 0.22, or nearly 
one inch for every 4 and i inches in 
length ; the force of cohesion per 
square inch being 3.9H1 ll)s. and the 
modulus of cohesion equal to 10049 
feet. 

In a similar manner I tried other 
species of leather, and obtained the 
following results : 


Calves skin - - - - - 
^sheep skin (basil) - - - 
Horse skill (white) - - - 
Horse skin (kip) - - - 
Horse skin (cordovan) - - 
Cow skin, as above - - - 


Cohesion, 
lbs. persq. 
inch. 

Modulus of 
cohesion in 
feet. 

Ratio of ex- 
tension, by ^ 
breaking wt. 

18.90 

5050 

0.165 

1610 

5600 

0.191 

4000 

1 1000 

0.187 

3200 

7000 


1680 

3/20 


3981 

10049 

0.22 


To find the weight necessary to 
break or tear asunder any strap of 
leather, it is only necessary to ascer- 
tain the weight of one foot in length 
in lbs. and decimals, and multiply 
the modulus in feet by the weight so 
found; the product will be the great- 
est load the stmp will bear, even 
when the leather is new, but not 
more than ^ or | of the weight thus 
found should be trusted for any con- 
siderable time. B. Be van. 

CENTRE OF GYRATION. 

Sir, — ^Dr. Olinthus Gregory, in his 
excellentTreatise on Practical Mecha- 
nics, art. 312, has inadvertently given 
an incorrect theorem for finding the 
centre of gyration of a cylindrical 
ring, and, unfortunately, this error 


has been copied into Morrat’s very 
useful Introduction to Mechanics, 
page 3S1 ; and as the most essential 
part of a fly-wheel consists of such 
a ring, some of your practical read- 
ers may be a little puzzled by this 
error in books of such general utility. 
This notice, I trust, will be accepted, 
as it is intended to prevent practical 
errors, and not to depreciate the 
value of the above-mentioned pub- 
lications. 

Let R denote the distance from the 
centre of the fly-wheel to tb“ outside 
of the rim, and r the distance from 
the centre to the inside of the same, 

J 2R*"2;S ’ '‘‘**“'* 

centre, of gyration of the rim. 

B. Bbvan. 
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[A knowlcd<,^e of (iooineiiy i-* *^0 essential to tlic greater part of our prac- 
tical mecliaiiicis, that it would ^eclll surprising so little has lieeu done 
towards rtMidcrinii' tliat science a popuUtr >tinl\. It heeoines not a writer 
upon the same Mil »jcct to ceiisme his nredecesso’s for the inadequacy of 
their works to elfect such a dc<ir.dd'» emulation .luioiigst the artisans of 
our country — amonn'«t that clas.'. tif hhmi upon whom the prosperity of 
this country mainly depends; nor, imlccd, do 1 think that ])r4‘ceding 
writers deserve censure, for tlioir olijci t h:l^ not licciiso much to facilitate 
the acquisition of a ( of l*n)bleius irhicli may be required in the 
practice of aiiv particular trades, as to creati* a spirit of philosophical 
inquiry, and make a race of sptM-uhitivi* geom(‘tcrs. However, so far as 
my liinited acquaintance with the ijpcrativo emplovjiients wl»h‘li require 
the aid of geometrical know'ledce qiialiiics mo for the task, I ->iuvn gladly 
so far coiitribule to iny coui»try*s welfare in the publication of a ciMir.^e 
of problems for the use (»f that class of my countrymcjc I had, in lec«l, 
some time ago, pnqect .‘d a course whhdi -hoiihl commeiUM' with the tirst 
principles of the science ami the rudiments of lineal drawing', and col- 
lecr^'d a large stock of materials for tiie purposes of illnU ralion ; hnt, 
finding that tlie geiithuiiau who signs G. A. S. has d(‘!ennined upon a 
similar umlerlaking, and feeling a'.siired of his cvre!i>i\c h*arning as a 
geometer, and his intimate knowledge of the practice and a])plic.itions of 
the science, 1 feel happy to give up the task inlo hands every way fitted 
for its most complete performance. My depTininatiou ma t) in'^pass 
upon the manorial rights of Mr. S., however, does not torhid mo entering 
upon the geometry of solid bodies, their inlerbcctioii^, cU*. This branch 
has scarcidy been noticed by any m;iii of science in this launitry, 4*\oept 
Mr. Nicholson, with any practical intentions; 1 sliall, thorefuro, t‘mlcavour 
to place it in so familiar a point of view us to comprtduaidod by those 
whose minds have not been very long initiated to such pursuit^. Such is 
my aim ; how far I succeed is not for me to even guess : all 1 can say is, 
that I have intended well, and done my best.] 


No. I. 

THE HPHERE AND CYLINDER. 

Prob. I. — To transfer «Tny given 
circle from the surface of a sphere, 
cone, or cylinder, to any flat surface. 
Take any three points. A, B, C, in 


the given irirclc ; and with the dis- 
tances AB, B G, G A, construct the 
triangle AIK-; tluui the circle de- 
scribed about this triangle is equal to 
the given circle upon the cone, sphere, 
or cylinder. (Fig. 1.) 



Note 1. — will be practically most figure for, the sphere, the other cases 
coxiTenient to take A B equal to B C. being so similar as to require no ad- 
Notc2, — ] have only inserted a ditional diagram. 
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pROih II.— *To find the pole of a 
given great circle of the sphere. 

Dbf. 1 . — Itimay be necessary here 
to remark, that the oo/e of a circle 
on the sphere is that point in which 
the compasses are set to describe such 
circle. 

Dep. 2. — A great circle is the 
largest circle that can be described 
upon the sphere, and always divides 
the sphere into two equal parts. 

Dbf. 3. — ^rhe less circles of the 
sphere are any whkh can be drawn 
to lie wholly on one side of a great 
circle, or \vhich, when transferred to 
a flat surface, have a less diameter 
than the great circle. Such are the 
parallels of latitude on a terrestrial 
globe. 

Dep. 4. — By the plane radius of a 
circle, we mean the radius of the 
transferred circle ; and by plane circle 
we mean the tcanferred circle. 



VaoB. 111.— To find the great 
circle of any given sphere^ and thence 


Def. 6 .— By the dcicribi7ig radius 
we mean that opening of the com- 
passes which is required to describe 
any circle on the sphere. It is always 
greater than the plane radius. 

Having premised these definitions, 
we now proceed to the construction 
of the problem. 

LetDE (Fig. 2) be the plane great 
circle : divide the semicircle equally 
in F, then the opening F D is the de- 
scribing radius. Fix one point of the 
compasses in any point, D, in the 

f iven great circle on the sphere, 
ig. 3, and describe an arc (or, as it 
is more frequently called by work- 
men, an arch) ; remove now the foot 
of the compasses to another point, 
K, in the given great circle, and de- 
scribe another arc, cutting the former 
in F. This point F is the pole re- 
quired. 




p 



to describe that circle from any given 
point as a pole. (Fig. 4.) 





With any- describing radius taken to a plane. I^t N L be the dcscrib- 
at pleasure, draw a circle upon the ing radius, upon which, as a diapie- 
ephere, and by Prob. I., iranfer it ter, let the circle N M L be drawn. 
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tlie plane radius of the same 
circle on the sphere, N P, describe 
the arc PM ciittiiif^ the semicircle 
in M. From O, the centre of NL, 
draw the perpemlicular () Q, and 
prolong L Si to meet it in Q. Then 
Qli is the plane radius of the re- 
quired great circle. Draw Q II pa- 
rallel to M ; N will cut the plane 
circle in R, so that R L is its describ- 
ing radius. 

NoU . — ^The mode given of per- 
forming the last operation is noticed 
here, principally to recommend the 
use of the parallel ruler to every one 
who lias the least occasion for lineal 


drawing : it is cheap,* portable, and 
of more general use than any instni- 
inent whatever, except the compasses 
and sector. 

Piioii. IV. — ^I'o draw a great circle 
that shall pass through two given 
points on the sphere. 

Let A B be the two given points. 
Find (Fig. 5) a great circle of the 
sphere (by Prob. III.), and with its 
describing radius, and the two given 
points as poles, describe arcs te cut 
each other in C. This point C is the 
pole of the great circle which passes 
through the given points. 

* I think, as low as two shillings. 





Prob. V. — Tc* find the pole of a 
less circle of the sphere, and thence 
to draw another circle parallel to it. 
(Fi^. 6.) 

Find the plane radius of the given 
circle, and set it off successively 
from any jpoint O in that circle, the 
distances OR, RS, S P, PT : through 


RT and O P describe great circles. 
Their intersection, M, is the pole re- 
quired ; from which any other circle, 
N N, being described, will be parallel 
to the given circle () P. 

Prob. VI. — ^To draw a circle at 
any givcti distance from a given circle, 
and parallel to it. (Fig. 6.) 



Draw (by Prob. V.) a great circle, chords take the chord of the sum or 
N M N, through thepolc of the given diflfetence of the given distance be- 
oirclt. From the sectoral scale of fweefi the two circles, according as 
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the circle is to be drawn greater or 
less than the given circle. With this 
describing radius and the pole M, the 
required circle is to be drawn. 

— I have here taken for grant- 
ed the knowledge of the principal 
uses of the sector ; not that I sup- 
pose every workimin, even though 
the most intelligent, acquainted with 
the instrument, but because it could 
not be conveniently introduced into 
the body of a papcT like this. I 
have, however, drawn up a short find 
familiar treatise on the uses of a case 
of instruments, as well as of the dif- 
ferent lines upon the slide rtiles, the 

? uadrant, level, and theodolite,which 
intend shortly to publish, though 
1 have not yet determined in what 
form. 

Prod. VII. — ^To draw' a great circle 
upon the sphere, making a given 
angle wdth a given circle. (Fig. 6*.) 

If the point of intersection be not 
ivcii, assume one, as M. Draw from 
I, as pole, a great circle, N L N. 
From the sectoral chords take N L, 
<mual to the chord of the given angle. 
Tlirough M L describe the great 
circle M L, and it is that w'hich was 
required. 

— By this nile the meridians 
are traced upon a globe, and by the 
preceding problem the parallels of 
latitude are drawn. 

I cannot pass over this problem 
without urging upon all who are en- 
gaged in tuition, the importance of 
making their pupils not only project 
maps, but also actually trace tlic 
principal lines upon a globe. The 
impression thus made w’ould be much 
stronger than could possibly be made 
by mere plain maps. For the pur- 
pose of practice, they may use a ball 
of about five or six inches diameter, 
painted white, upon which to trace all 
the lines with black lead pencil : this 
may be washed off with soap and 
warm water, whenever it may be re- 
quired. The same method, too, 
^ould be adopted in the study of 
spherical geometry ; and I^ am confi- 
dent — and my confidence is founded 
on long experience — that a boy would 
learn more geometry in a single 
month, by a process of this kind, 
than he could in twelve, by merely 
studying the projected lines. Indeed, 


had not our own eyes seen, our own 
cars heard it, we could not have be- 
lieved that models arc denied to the 
pupils in the first places of education , 
in this country; and that while the 
reasoning faculties are all upon the 
stretch to discover the nature of an 
argument, the imagination is tor- 
tured to believe that a flat figure is 
a solid body, and that two unequal 
lines upon paper must be equal in the 
represented solid I 

I should recommend my readers to 
procure such a ball as I mention, and 
also a cylinder, for the following pro- 
blems. In short, whatever you rea- 
son concerning, whatever you study, 
always have the object actually before 
you ; so that you can turn it in what 
direction you please, and feel certain 
of the equality or inequality of tliose 
parts you are considering. 

Were it not for fear of being tedious, 

I should even propose to allow' pupils, 
instead of doing maps,'* as a geo- 
graphical exercise, to employ them 
to construct globes : but as the method 
of tracing the i>aper gores, so as to 
fit upon the sphere, could not be here 
introduced, I shall pass it over for 
the present. The thought is novel — 
by some it may be deemed wild ; but 
the day will yet come when there w'ill 
be no respectable school-establish- 
ment in which it shall not be intro- 
duced. These globes inav be mounted 
at a small expense, and w'ould be a 
source of pleasing remembrance to 
many a pupil long after he has entered 
upon the busy cares and anxieties of 
active life. 

Proij. VIII.— To draw through a 
given point on the surface of a cylin- 
der a line parallel to the axis, or, 
which is the same thing, in the direc- 
tion of the length of the evlinder. 

(Fig. 7.) 

Let ABED he a perspective re- 
presentation of the cylinder, and C 
the given point. With any convenient 
opening of the compasses, greater 
than C K, describe a circle cuttinff the 
circular end of the cylinder in Maud 
N. Bisect the arc N »u K ; then 
KC is the direction of the line whose 
position was reqiiircd. 

Note . — In this proposition it was 
supposed that the cylinder was 

squared** at the end. Where this 
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operation cannot be performed, it Throiiffh the centre, s, of the cir- 
will be rc<i»isite to find the position cular end draw K R;* and imagine 
of the longest axis of an ellipse : but the back of the cylinder, in Fig. 7, 
ns such a c;isc, I should think, could tiinied towards you, as in Fig. 8 
rarely occur, 1 have reserved the me- Take then any two points, n w, eqiii- 
thodof cllocting it for that part of distant from ft; from those points, as 
tills scries of problems which relates centres, with any convenient radius 
to the cone and its sections. (the same in both instances), describe 

Pao». IX. — ^To trace a line, K L, arcs cutting each other in L. RL is 
upon a given cylinder opposite to a the position of the line required, 
given line C K. * (Figs. 7 and 8.) Prob. X. — From any point, C, on 







the flurface of the cylinder, to find the that K C, R L, shall occupy the posi- 
position of the plane of section which tions denoted in Fig. 9. Find CK, 
shall make a nven angle with the axis. KR, RL, as in the last problem; 

Let the cylind er now be so turned make RC equal to K C ; and CL, or 

* T^e Engraver has omitted the letter R in Fig. 8 ; but die reader wilTmidUy 
perceive where it sliould have been inserted (between n and m}.-- Ebit. 
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CL/ (as tlve case may require), equRl 

o the sectoral tanqcnt of that angle 
which would make the given angle 
equal to a quadrant. 

If now BA be perpendicular to 
K R and passing through s , and A S 
be drawn parallel to the axis (Pr.8.), 
in which AS, or As (us the case may 
require), is taken equal to half the 
sum of KC and RL (or of KC and 
III/, when the case rccpiircs it), we 
get S or s, the third point, w’hich, 
with L and C, determine the plane of 
section required. 

Nott: 1. — When the angle which 
the plane makes with the axis is half 
a right angle, the line CL, or Cl/, 
is equal to C ; a remark which will 
he iiscfl ill llie next paper, on the 
(ycluiJ. 

Koic 2. — The chalk string held at 
or CUy will mark the curve 
C e Ti, or (' S I/, upon the cylinder. 

Having thus performed the prin- 
cipal problems which can occur in 
the practical geometry of the sphere 
and l ylinder, and that without the 
aid of any inaccessible points or lines, 
I shall Hose tlie present paper by re- 
marking, that in my future commu- 
nications I shall aim at the simplicity, 
perspictiity, and illustration, which 
ou^ht ever to be the object of him 
who writes for the purposes of in- 
struction. 

Bath, October (>. 

CLOCK-MAKING. 

Sir, — The foUou'iug communica- 
tion is copied from the “Gentleman’s 
Magazine” of the year 1757 ; should 
you think it likely to forward the 
views of inijenioiis Clock-makers, 
you will oblige me by giving it a 
place in the Mechanics’ Mogazine. 

I am. Sir, &c. S. D. 
Skinner -street, Snow-hill. 

“ A Clock, of a new construction, in- 
vented and presented to the Royal Aca- 
demy of Sciences at Paris, W M. le Roy the 
Younger, .Mcinber of the Royal Academy 
at Angers. It consists of two wheels only, 
one for the movement, and the other for 
the striking, besides the rocket, which 
forms the .stuping, and the detent and lifter 
of the hammer; this i.s all that is contained 
in the frame 'fhe rocket is alternately 
moved upwards by the action of the wheel 
which carries the weight, and down- 
warUa by its own weight, when the ac- 
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tion of this wheel ceas»es, which it does 
every half minute, the pendulum acts at 
freedcun for thirty seconds together and 
the lost motion is restored at theone-and- 
thirtieth secord, by one of the pins fixed 
on the moving wheel, which then bears 
on an inclined plane fixed to the verge of 
the pendnliim. I’his pendulum, by means 
of another piece fixed to il.s verge, serves 
likewise to regulate the .striking part. 
This clock appears to be ecpially simple 
and higenioii.s, and sufficient to do ho- 
nour to the talents and capacity of its 
author.” 

ANOTHER LXTBACT FROM THE SAME 
WORK. 

An Equation Clock, proposed by 
Jlf. Herthored, clock-maker, at Paris. 
By an extremely simple mechanism, 
the striking part moves on the an- 
nual wheel one tooth a day, and two 
on the 28th of February, when it is 
not a Leap-Year. The equation is 
shown by an absolutely new method. 
Thi.s construction has been thought 
very ingenious, and more simple than 
any hitherto proposed for the same 
effects. 


PROBLEM FOR MILLWRIGHTS. 

Sir, — Some of your Correspond- 
ents have amused ns lately ^vith the 
revolutions and calculations of Cog 
Wheels, the reading of which has in- 
duced me to send you the following 
Question, in hopes that some one or 
other of your readers will give me 
an answer to it : — 

There are to be four spur wheels ; 
one of them is to have 99 cogs, and 
the other three to have 100 cogs each ; 
they are all to work at the same time 
and into each other ; and I want to 
know how they must be placed, so 
that two pf tiiem shall make 100 
revolutions each, in the same time 
that a third wheel makes but one re- 
volution : the solver may do what he 
chooses w'itli the fourth wheel, only 
keep it amongst the rest The thing 
can be dune, and, when properly 
constructed, will form a very power- 
ful and useful machine. 

In a short time, I inlcjii to answer 
the question put to me in your 56th 
Number, by William Andrews. 

1 am. Sir, &c. 

J.R. (not J.K.) AMar iNTRsMooRf. 



76 PRICE OP TIMBER— NEWTON’S 

THE RULES FOB CALCULATING TUB 
PRICE OF TIM HER. 

Sir, — Fearinir that the obsen^a- 
tions of your Correspomlcnt.T. C. B. 
of Wiiu hcstor, may induce some of 
your readers to suppose the rules 
given on page L'3, vol . 1 1 1 . of your valua- 
ble Miscellany incorrect, 1 wish to in- 
form him, that deals arc sold^ by the 
long hundred, viz. 120 ; as, indeed, 
he might have found by trying the 
example. 

I am, Sir, &c. J. S. 

[Communications to the same effect 
have been leceived from J. B., — II.,— 
E. Crouch, and “ Tiy Again.” — E d.] 

MR. newton’s lectures ON 

ASTRONUMY. 

Sir, — R eading in a morning paper 
an account of a Lecture delivered by 
Mr.Ncwton at the London IMcchanics* 
Institution, on Abtronomy, 1 perceive 
he took occasion, in the course of his 
address, to illustnitc his remarks by 
comparing the sun’s magnitude to 
the dome of 8t. Paul’s, and reducing 
the sizds and distances of the planets 
to the relative proportions. I think 
he should have had the candour to 
have alluded to the work whence he 
borrowed his i<lca.^ The statement 
was, perliaps, sufFicicutly correct for 
his purpose ; but the calculation was 
erroneous in one main point, viz. — 
supposing the earth to be ten inches 
in diameter, the dome would be very 
nearly twice the circumference of the 
sun.— 1 am. Sir, &c. R. W. 

Oct. 13th, 1824. 

[The work or Table refcrn,*d to by 
our Correspondent, and wlikh does great 
credit to his ingenuity, shews, in a" very 
perspiciiou.s niauner, the reLitive magni- 
tudes of the sun, the moon, and the 
planets; also the relative distances of the 
planets from the sun, and the moon iiom 
the earth, together wit!i their orbits and 
periods of revolution; a.ssuining the mag- 
nitude of th(* earth to he that of a globe 
twelve inches in diameter. 1 1 appears by 
this Table, that, supi)o.sing the earth to 
be the size of a 12-incn globe, its distance 
from the sun would be 2 mil. 2 fur. 
42 yds. 2 ft. : according to this calcula'* 


* The work alluded to is ** The Solar 
System,” arranged 'n a newandfomiliar 
manner, by R. W. published by John 
oottter, about ten weeks ago* 


LECTURKS — HEAT AND WTEAM. 

tion, the sun would he something larger 
than half the size of the dome of St. 
PanPs, taken a.s the half of a sphere, and 
the earth in its orbit would move over 
Stenury-grecu, Bethnal-gfcen, Kings* 
laiiQ-cresceiit, Canonbury-lionse, Pancras 
Workhouse, the RegcnlS Circus, (iros- 
veuor-sonarc. Constitution -hill, Vaux- 
hali-briagc, Kcnningtoii Common, Wal- 
worth Chapel, Kent-road, north of Siis- 
sex-placc ; Paradise-row, Rotherhithc ; 
Coal Stairs, Sluulwell; and thence to 
Stepney-green ; which journey would !)e 
performed in I ho. 6 min 29 sec. The 
moon would revohA* round tlic c.'irth 
during this period of its rcvoluti»>n, so 
as to be in conjunction with the sun, 
rather more than 12 times, at a distance 
of 30 ft. 6 in.— Ed.] 


ON HEAT AND STEAM. 

Sir, — I beg to hazard a few opinions 
on Steam, and the probability of pre- 
venting Explosion of toilers; but holding 
anti-Newtonian opinions respecting at- 
traction and heat, 1 shall cojifine invself 
to ciimmon-place language as much as 
possible, and, to avoid j)rolixity, by fre- 
quent elucidations, make a few prelimi- 
nary remarks. 

First. — Attraction, as I coiicciw, has 
no existence in nature: there is iu» pn»of 
of its being the cauvse of a .single pheiuj- 
mcnon. All phenomena consist in cliange 
of place of particles or bodies; and co- 
he.siou, a.s well as dissolution, is hut the 
effects of pressure, accoidiiig as tliis 
takes place on the outside of a body or 
within it. 

Secondly. — 1 liold that tlierc is no such 
thing as a hot body: the particles ol 
matter, being unchangeable and inci t, are 
always in the same state, and perlectly 
incapable of ticting on eadi other, or of 
suffering change, except as relates to 
situation. Heat is the state of feeling; 
to provoke wliich it is not requisite that 
matter should be hot, any more than 
that matter should be coloured or noi.sy, 
ill order that colour or .sound should be 
perceived. Heat is a mental effect only, 
as much ^ colour or sound. 

ITiirdly.— Fire does not communicate 
any thing to bodies ; on the contrary, it 
causes them to suffer loss. Thus linen 
cloth, paper, coal, and wood, arc de- 
prived of some of their elementary par- 
ticles by fire, and the loss is .sensible, 
ill like manner, when indec(Mn posable 
substances arc in contact with fire, they 
lose only electric matter; for fire can 
act but uniformly. The cau.se of cxjian- 
sion, which fire is necessary to the pro- 
duction of, it is unimportant to incniion 
here ; besides, the proof rerjuires a much 
extended series of illustrations. 

Fourthly.— Fire is as inactive as any 
other species of matter. The elements 
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It consists of are common to all manner 
of bodies, and from its increase by the 
addition of what is not fire, it is obvious 
that it consists of common mutter in a 
state of mixture, so as to favour the dis- 
solution or dccuin position of whatever 
is in contact with it, by serving? as a 
minus pressure. Kire effects reduction 
of a body, by reason of the medium 
which attends it .being such that the in- 
terstices betw'een its particles serve as 
so many vaciiiiin.s or recipients for what- 
ever may be pushed into them, and the 
effects o‘f the general compression which 
all things are under are the cause of 
transfer or change of place of the parti- 
cles of bodies in the direction of fire. 

From these premi'^es there appears no 
office for attraction to perfonn, to pass 
over all the disservice it would' be pro- 
ductive of. 

Water suffers loss by fire of electric 
matter, which is visible on the bottom 
of a bright ve.ssel in the form of air 
bubbles. 'J'hese bubbles ascend only as 
the water cooLs, and then do not escape : 
were they air, or any tiling communi- 
cated by fire, after penetrating a plate of 
metal, they could not be resisted by the 
water so as to be kept beneath it. Fire 
tnkcit^ and thi.s is the matter it takes 
from water ; and expansion follows when 
steam is thrown off. 

The ipiestion then is, could not water 
be de-electrizvd without Jire^ so as to 
promote its expansion ? I'lie thing is 
actually done by nature in all cases of 
congelation, wherein tlie exp,iiisive ef- 
fects are l.ir .‘'Upeiior to any produced by 
steam. Ill the next place,’ steam is not 
water ; it is less than water, by what fire 
takes tioiu water in order to produce it; 
and, as the expansive power of steam is 
lessened or increased, according as the 
medium it enters is colder or hotter 
than boiling wa-ter, by wdiich it acquires, 
in the first instance, vvliat fire took, and 
becomes more deficient of the same in 
the second, might not steam be still 
further de-clcctrized, by means of the 
machine and condurlors, .so as to put it 
in a stale of much gi-eatcr expansion 
than what it is dependent on fiie for? 
'I’hc mode to incrca.'se the power of steam 
is, nianlfcstly, by following up the means 
which pioduced it, namely, W dc-elcc- 
trizatioii : and could the same be effected 
on cold water or on steam, the expense 
of fuel, it is presumable, would be coiisi- 
<lci*ably reduced ; but,with cold water, the 
power would be immense, and the boiler 
(calling tlie water vessel by that name) 
could never wear out; explosion, too, 
could never result from decay of material. 

Under the present system of working 
steam engines by fire, I would propose, 
whether a species of self- regulation might 
not be introduced, so as to conduct elec- 
tric matter to and from the water in the 
boiler, or to and from the steam in the 


dome of the boiler, so as to maintain 
the power always equable, and thereby 
get rid of safety valves, on which alone 
it is erroneously considered preveuiijm 
from explosion depends ? 

I would next suggest, whetlier beneficial 
effects might not be obtained by 
diicting from the boiler tlie stratum 
electric matter which accumulates c 
the bottom beneath the water ? The Ib^ 
mation of steam depending on the al 
straction, by fire, of clecti ic matter froii 
water, it may be inferred that the mort 
speedy removal of such would proiiiotf 
the generating of .steam faster than b) 
fire alone, and thereby lessen the con- 
sumption of coal. This incieasc oi 
quantity of steam would render liazard- 
ous high pressure uTiiiece.ssary. ITie 
stratiiin of electric matter, by keeping 
the water from touching the bottom of 
the boiler, may be productive of the 
great decay the metal is subject to. It 
may also promote the formation of the 
solid matter in the boiler, which, with 
the metal hot tom, is an additional hin- 
drance to its cscajie towards the fire. 

Jn conclusion, it is to be remembered 
that, according as electric nijittcr is to 
be conducted to or from the boiling 
water, and sought after by self-acting 
means, the medium into wliich the con- 
ductor externally is placed, should be 
cold or hot. Cold water imparts, hot 
water abstracts, electric matter. Towards 
perfecting the foregoing speculations, I 
would recommend, that instead of heiiig 
deluded by what arc called attractions 
and ehemical projierties of matter, none 
of which, ill my opinion, matter pos- 
.sesses, all change should be looked ujioii 
as to be effected by the opposite of wliat 
is to be changed — heat by cold, and elec- 
tricity by its opposite. 

T. H. PA.SLKY. 

Chatham Dock Yard. 


DOUBTS versus PIFi'ICULTIES. 

Sir, — I do not admit the principle 
which il. Y. a.'Miincs ^p. (>(), \ol. ii.), 
that water iiicrea.scs friction and oil 
diminishes it (vide iNo. <>0, P- />J0* 
1 contend that they both diniinisli 
friction. In large inachiues water 
is frcipiently used to lubricate the 
axles of wheels, as bein^ less expen- 
sive than oil, and I have always under- 
stood it answered the purpose ex- 
tremely well. Neither can I admit that 
an edge-tool is set quic*' i^r upon^ a 
Turkey stone with oil than with 
water; but in either case the abrasion 
must evidently be produced by a 
mechanical and not by a chemical 
action. ITie difficulty iu using water 
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with a Turkey stone is, that it cannot 
be kept upon the face of the stone ; 
and it J. Y. will immerse a stone 
that has never been used with oil, in 
water just to cover it, and then apply 
an edge-tool, he uill find that it will 
be set very expeditiously. It has, 
however, been lately ascertained that 
soap and water are better than either 
oil or water, as being less expensive, 
more efficacious, and more cleanly. 

Yours, &c. A. 

One Difficulty &ohed. 

Sir,— I n answer to the second inquiry 
of J. y. (p. 60), why a screw-nail is 
screwed home much easier mth a 
long than with a nhort screw-driver, 
the handles of both being alike? I 
apprehend that it may arise from 
this cause — that the perpendicularity 
of the tool is much more easily ascer- 
tained and preserved during the ope- 
ration in one case than in the other. 

Yours, &c. A. 


EXPANSION OP STEAM. 

Sir, — I beg to make, through the 
medium of jmur pages, a few ob- 
servations on a 'J able of the Expan- 
sive Force of Steam, by jMr. Arthur 
Woolfe, which I find quoted, with 
apparent approbation, in “ Stuart’s 
History of tiie Steam Engine,” p. 168. 

Theory would seem to assign the 
ratio of the mechanical action of 
steam to be equal to the power it 
exerted in a more dense state, when 
divided by any number of times it 
may have been allowed to expand 
from such state. For example, if a 
cubic foot of the elastic, force of 301b3. 
er inch be allowed to expand to 
ouble its volume, it would then be 
capable of exerting a f(rce equal to 
]51bs. per inch, and if into a space 
of three cubic feet, it would be only 
equal to lOlbs. per inch. 

It follows, tlien, that if we multi- 
ply 1800, the number of times that 
steam is considered to be capable of 
expanding, and to have an elastic 
force equal to that of the atmosphere, 
or 151bs., the atmospheric pressure 

J ier inch, the sum will be the clastic 
bree of water per inch, when heated 
■ttfiicieiitly to flash instantaneously 


into steam, to any degree of expan- 
sion. Or if i?7,0001bs. tlie sum pro- 
duced, be, divided by the number of 
expunsions it has undergone, the re- 
sult will be the force it is then capa- 
ble of exerting. 

We know that arithmetical pro- 
portions of the mechanical action of 
steam are obtained by the addition 
of degrees of beat decreasing in num- 
ber, as it increases in intensity ; 
therefore, if we were to condtMise two 
cubic feet, of 151bs. per inch, into 
the space of one, and if more free 
heat be given out by it than is indi- 
cated by steam of .‘h)lbs., it follows 
that its clastic force would be in- 
creased by such excess to a greater 
degree than is assigned l)y the above 
theory; and, on the contrary, the 
decrease of power liy expaiisioii 
would exceed the proj)ortioii of its 
increase in bulk. But, to wlmt extent 
these increments of increa-e or de- 
crease exist, and, coiisiajneiitlv , what 
the absolute mechanical action of 
heated water, or concentrated steam, 
really is, above what I have laid 
down, experiment alone can deter- 
mine; yet, perhap*?, the greatest dif- 
ficulty is, to eoneeiv e how steam (say 
of 212^), compressed into one-half 
its volume, should indicate no more, 
or probably but little more, than 
250®, when vve may reasonably sup- 
pose the atoms of heat in contact 
with the thermometer to be double 
the former in number. 

From what has been said, the fal- 
lacy of the elastic force of tlie expan- 
sions given by Mr. Woolfe may easily 
be perceived ; as, according to them, 
the ineelianical action in effect be- 
comes greater from expansion, or in- 
creased rarity. I would fain believe 
that this statement has been drawn 
erroneously by some intermediate 
hand ; if rot, vve may very reason- 
ably question whether the results are 
really, as stated, the produce of “ ex- 
periment.” 

It is stated, ** that he has ascer- 
tained by experiment, that steam, of 
an elasticity greater than that of the 
atmosphere, is capable of expand- 
ing itself as many times as its pressure 
is above that of the atmosphere in 
pounds weight, and Ml to be equal tc 
the fiir*K presture,^* Sup])ose, for x' 
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Ample, we take steam of an elasticity 
equal to 161bs. per inch, or 11b. on 
the safety valve, we arc informed that 
it will expand into a double bulk, 
and then be equal to 151bs. per inch. 
Now, if this be the fact, what dolts 
must our engineers be, to use steam 
of 161bs. per inch, when, by sacri- 
ficing lib. of elastic force, a double 
quantity of steam is obtained, or a 
power in effect ecpiivaleiit to 301lis. 
per inch ? 

As atmospheric pressure has no 
possible influence or control over 
the rate of expansion, it being merely 
a standard hy which luid from whence 
this power is usually ctdeulated, we 
will take steam of Isibs. per inch, 
and allow that to expand into a dou- 
ble volume, llic effect must be pre- 
cisely the same as the first, and hence 
the force of this expansion will he 
171b. per inch, or, in ineehanical 
effect, equal to 3‘Jlbs.'pcr inch. 
Granting this to be correct for a mo- 
ment, \vnile the priueiplc is applied 
to a triple expansion, which again 
is said to give but21bs. less in mecha- 
nical force, or Kilbs. per inch, from 
whence an tiggregatc of pow'er is con- 
sequently obtained equal in effect to 
481 bs. per inch, by a sacrifice of only 
21i)s. of elasticity. This, howtjver, 
is e\idently at variance with the tw'o 
first examples, and that it cannot be 

Ibs.pr. in. 

If the elastic force per inch be . 18 . , 

17 . 

16 . 

15 . 

Such a law is opposed to every 
known principle both of matter and 
motion ; and such an absurdity ap- 
pearing in print says as little for our 
theoretical, as it does for our practi- 
cal knowledge. 

I am. Sir, &c. W. G. 

GERMAN FOlilSH. 

Sir, — You have given, in your 
pages, receipts for French Polish and 
Human Polish, permit me to aild one 
for German Polish, which I have 
heard spoken of vei^ highly. 

I am. Sir, &c. H. 

Molt an ounce of black rosin, and 
a quarter of a pound of yellow wax, 
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the fact, requires no very deep pene- 
tration to discover ; for if a cubic 
foot of steam will expand into two, 
with a loss in elasticity of only I lb! 
per inch, docs it not follow that those 
tw^o will expand into force, and only 
suffer a diminution to the same 
iimomitr Obviously they must, if 
this principle l)e correct ; for whether 
we take a cubic foot of 18, 17, or 
16lbs. per inch, or of any other elas- 
tic force, and allow it to expand into 
two cubic feet, 1 Ib. only p(T inch, 
more or less, w ill be lo.'.t of its elas- 
ticity; and, therefore, if we take 
tteam which has been allowed to ex- 
pand once, and Dyit reduce<l from 
181bs. to 1711>s. per inch, that one 
cubic ff>ot will again, on the same 
principle, expand into two, with only 
1 lb. loss, as in the former examples. 
Of what density steam may be used, 
it can only be regarded as om; of a 
series of expansions emanating from 
its orignal state, water ; and it mat- 
ters not to which of such series the 
principle is applied. 

Thus, then, according to Mr. 
Woolfe, the law of expansion, and 
its mechanical force, is a decrease in 
elasticity, or mechanical action, only 
1 lb. per inch to double its increase by 
expansion, and is represented as fol- 
lows : — 

ft. lbs. 

. 1 . . 18 mechanical action in effect. 
. 2 . . 34 
. 4 . . 64 
. 8 . 120 

in an earthen pipkin, and pour in, hy 
degrees, tw^o ounces of spirits of tur- 
pentine : when the whole is well in- 
corporated, put it in an earthen jar, 
and keep it close covered for use. 
When you use it, spread a little of it 
on the furniture with a woollen cloth, 
and rub it well in. In a few days the 
polish will be as hard and os bright 
as varnish. 

FALSE WEIGHTS 

The most common mode of cheat- 
ing, by meaiKs of false weights, is to 
have the balance so ct)nstructed, that 
when both scales are empty they 
<shali hang even, but, at uic same 
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time, have one arm of the balance 
longer than the other; then, althoujjfh 
the wcij^hts used may be just, yet, 
being put into the scale suspoiulcd 
from the short arm, much less than 
an equal weight will bring the balance 
even. The best mode of detecting 
the deceit is to weigh the articles 
alternately in both scales, when the 
dillbrence in the results will be im- 
mediately manifest. 


INQUIRIES. 

NO. 73. — SHARPING KNIVES. 

Sir, — Some of your numerous 
readers would oblige me (and, I am 
satisfied, very many others at the 
same time) with a few plain and sim- 
ple directions for giniig an Edge to 
a common Pen-knife. The work, m 
nine cases out of ten, is done ovc?' and 
over again ; and although I am told 
that nothing but habit and constant 
practice will effect tbis, I do not tn- 
tertaiu a doubt but that many of your 
readers, if so disposed, have the talent 
to demonstrate how the thing done, 
and way be done by others, upon sys- 
tem, of which they might, at the 
same time, explain the mtionatc, 

I urn, Sir, &c, 

SCRIBA. 


NO. 74. — TELESCOPES, 

Sir, — I beg permission, through 
the medium of your Magazine, to ask 
a few questions concerning Tclc- 
scopes,wmch I hope that some of your 
Correspondents will be so kind as to 
answer. 

I wish particularly to know what 
is the best method for Casting and 
Polishing Specula for Reflecting Te- 
lescopes. 1 have long had an idea of 
attempting to make inyself one, as I 
cannot afford to give twenty guineas, 
which I find is the price of such as I 
should like to have. 1 have seen Ed- 
w'ards’s directions, but I apprehend 
that improvements must have been 
made since his time, and that cherc 
is a more simple method, and one 
that come.s more within the reach of 
such men as myself. The particu- 
lars of which I am in want are — 


1st. The method of making the flask 
and moulding the patterns. ‘2cl. The 
maimer of mixing the metals and 
the proportions of each. 3d. The 
process of casting. 4th. What tools 
are absolutely necessart/ for grinding 
and polishing the specula. And, 
6th. The cost of the materials, se- 
parately stated. I should also like 
to see it explained why a parabolic 
curve is necessary for the large spe- 
culum, and why a spherical curve 
would not do as well : diagrams, in 
these instances, would be (Icsirable. 

John Barton. 

P.S. I should very much like to 
sec some observations on the compa- 
rative goodness of Refracting and 
Reflecting Telescopes, and vvliat is 
the most desirable size of such for 
general purposes. 

ANSWER TO INQUIRY. 

No. 59. — ^WATT^S STEAM ENCINES. 

An Amateur is infiirmcil he 
may purchase Working iModcls of 
Watt’s Single and Double Engines, 
and a Treatise on ditto, and know 
price and particnlars, by addr(•^^ing 
a line (post paid) to Mr. Knight, Mr. 
Cooper’s, Union-street, Birmingham. 


COIIRKSPONDKMCK. 

hi our next. 

A letter addicsjHed to A. B. as al- 
luded to in Nos. 13 or 15, “ on Propel- 
ling Jioats,” lies at our publishers’. 

VVe have not come to a decision as to 
the insertion of Nrubkcall Caasi’s paper, 
but shall look over it again. 

Mr. Ellington informs us, that his 
Lock, referred to in the hist Number, is 
to be procured at tlie Balloon lioiimon- 
gcry Warehouse, Bishopsgate-street. 

Communications received from — F. 
Fleet (omitted to be acknr)wlcdged some 
weeks ago) — ACambriaii — Samuel Main- 
Icy — A Goldsmith’.s Apprentice — Timo- 
thy Daub — M.-— Legis — Main — 

A. G. — C. C — Handsaw — J. Grant — 
Norman — Q in the Corner— D. B. G. S. 
— Minor. 


Comnninications (post p. id) to be addressed to 
the Editor, at the Publishers, KNlGUT and 
LACEY, 5C, Paternoi<ter-ro\v, London. 
Printed bj B. BiCNSLBV|BolC-coart, Fleet-iitreet. 
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“ The charm dissolves apace ; 
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PROCESS OP C01NINC5 AT THE ROYAL 
MINT. 

Tlip proress of melting Silver, now 
practiced at the Jltn al iSjint, is a re- 
cent inveiuion, and a \ery ‘,^reat im- 
provement. 'riie usual mode was to 
melt it in hlaek lead ])ots, and a eon- 
siderahle eoiuai'e of tokens for the 
Bank of Ireland \\as performed with 
the lueltiiij^'s done in this wav. The 
importations heiin* ejitirelv Spanish 
dollars, and the tokens of that stand- 
ard, the nielter could oa>ily melt 
them in <]uantitie< of (iOlhs.* Troy, 
which was done. The ineonvenience 
of this mode was severely felt, be- 
cause ingots of sih er of various qua- 
lities could not he importe<lfor coin- 
age, from the dilliculty of iu)t beinir 
able to bl(*nd se\eral together in one 
pot, so as to prodiiec tlic |)roper 
standard of onr jnoney. sensible 
\ya.’' tiovermneiil of this imperfoe- 
tiou^in the Mint, that, in the year 
1777 , iMr. Alchorno, then Master’s 
Assay-Master, was sent to Aisitthc 
Mints of Paris, Rouen, Lille, and 
Bruxelles, and to collect information 
as to the arts of coining practised in 
those mints, and particularly the art 
of melting silver in large ((ilaatities. 
.Mr. Alchonie’s intimafe knowledge 
of the Lngli>,h iMint, together w ith 
his various and exten&i^c knowledge 
as a j)ractieal chemist, well fitted 
him for the important undertaking ; 
and hi.s ohservalioiis on the coin uiul 
eoimure of France and Flanders are 
excee liiigly creditable to bis judg- 
ment and knowle<lge. 

It is worthy of remark, that it i.s 
on record in the books of the Mint, 
that, in the recoinage of William III. 
the p-it- of silver weighed dOOlbs. 
'froy and up’vards ; but every trace 
as to how this quantity of silver was 
melted is completely loht ; and it is 
only conjeeture:l that it was done in 
pot^ made of wrouglit iron. But not a 
\estia(^ of a uieUing fnrnaec, fitted 
for such a pUF’posc, is to be. found in 
the d'ower, nor a single retord of the 
method })ra» ti^ed. 

In the year 17*'i^i some trials for 
melting silver in wrought iron pots 
took place, by mean? of a blast-fur- 
nace ; but they wore found so labo- 


rious, inconvenient, and profitless, at 
to cause the process to be aban- 
doned. 

In 1 7S7, when some silver was im- 
ported into tlie i\Jint for coinage, 
new experiments were made by the 
late ^^r. Morrison, then Deputy- 
Master and Worker, and who con- 
ductcil tlie meltings. A blast-fur- 
nace was again tried and abandoned. 
He iie.\t attempted to melt the silver 
ill large black lead pots, containing 
from 100 to ll201bs. Troy; but tlm 
repeated breaking of the pots, al- 
though it was attempted to guard 
them by outside luting, proved a 
great intorniption to tlie business, 
and stM-ious loss to the melter. 'rrial, 
indeed, was made with cast iron pots, 
but these were found subject to melt, 
and the iron got mixed with the sil- 
ver. 'J'iie work too was conlinnally 
stopped by the King’s Assayer, in 
consequence of the metal not being 
of the proper standard, it btiing al- 
ways rcfimal liy the process of melt- 
ing, and hiding it with ladles from 
th<‘ pot. 

Independently of these considera- 
tions, very greiit dilliculty arose at 
the oflice in arranging the potting 
prcvioiLS to the operation. The prac- 
tice ])ursued at the Mint (in oraerto 
reduce the metal to slandanl), of 
combining and blcmling the variou.s 
ingots of better and inferior quali- 
ties, adding what little portion of 
alloy or fine metal that might be ne- 
ccasary to obtain aeeuracy, rendered it 
impossible, where the ingots weighed 
from GO to -SOlbs. Troy, to pot them 
of a weight not exceeding lOOlbs. 
Troy. It therefore became neces- 
sary, in the first place, to reduce tlie 
larger description of ingots to a 
smaller size by melting, and these 
were again weighed in the oflice of 
receipt. Hence a double operation 
took place, occasioning additional 
labour, waste, and expense to the 
nielter, ami reipiiring extraordinary 
trouble and attendance on the part 
of the office. It was very obvious that 
this mode of conducting the silver 
meltings was extremely defective, 
and was in conscquenci! abandoned. 

1'he next experiments made were 
A’ith a reverberatory furnace, buiU 
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after the model of those used in tlie 
Lille J\Tinl. Jin!; no hotttT success 
attended these triuls, and the pnxvss 
was, as in former cases, abimdoned. 
The imperfection here arose from the 
threat relineinent of the silver in the 
rncltin<r, l)y the o\i<lalion of the al- 
loy, and which the iisat,m of the Jiri- 
tish Mint does not allow the iindter 
to supply, as in the J’Vench Alints. 
In the French Alints, as soon as the 
silver is in fusion, a sample is taken 
out and assayed, and copper is added 
in the proportion to the. rctincment 
of the m(‘lted silver (which is kept in 
fusion while the assiy is making); 
the whole is well stirred, and imme- 
diately laded out and cast into bars. 

In the years l/Jlo and seve- 

ral fai tiier trials were made by the 
late Air. Morrison, who was indefa- 
tie-able in liis endea\onr-? to perfect 
his departimnit, with a view' to attain 
the obj(M*t so much desired — that of 
ineltiiijO' ljir<»(* (piantitios of silver at 
onee, without produeiiig so nmeli 
w’uste ami iNdiuement in the metal. 
In these experiments he tried three 
fiirnaees, eaeh of a diftbrent con- 
struction ; and though he was much 
ncan'r his point, there was still a.n 
imperfection, arisjiii;- from the iiumIc. 
of dip[Miii!f out the metal from the 
pot with ladles, which chilled the 
metal, and rendered the i)roeess ex- 
tremely lahorions and tedums. 

No new ex])crimenls were made 
until the year lM)l. Mr. Alorrison, 
ha\ini( died in ISO.'i, was suceeeded 
hy his son in the oflice of I)e- 

R uty-.Mjislor and Worker of the 
lint, 'file extreme scarcity and de- 
fective state of the silver com at this 
time, arisiujf from the defective state 
of I he irudtini;' deparlmeiit, iirued 
Mr. Alorrison to renew' the experi- 
ments of his father. In following 
lhc^e experiments. Air. Alorrison 
had pi view the construetiou of a 
furnace adapted for llie use of east 
iron pots — the use of pf»ts of a size 
oa])al)le of midtir.;;- from tOl) to 
bOOlbs. 'IVoy, at one charj^c — liic 
adaption of such machinery as would 
supersede the clumsy and wasteful 
process of ladintr the silver from the 
pots when melted — and, lastly, the 
introdnetion of the use of moulds 
made of cast iron, in place of those 
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then used in the Alim, and which 
were made of sand 

In all these objects Mr. Morrison, 
hi^-lily to lii » credit, perlVetlv sue- ^ 
cceded ; and the silver moltin:^ de- 
partment of the i\t‘w Alint was erm- 
strncted at‘cordim»' to the furueu e tirst 
used in tlui experiments whieli led to 
sucli a satisfactory result. 1'he whole 
ha.s been in use sim*e 1811, and the 
department is capable of meltiu"', 
w'ith case, lO.OOOlhs. Troy of silver 
ilaily ; as was done for se\cral moiithfi 
diirim^ the late rectiinaii'e (1817)- 

IJaviiil!;* foriotrly (]». 283, vol. i.) 
c^iven a description of the apparatus 
for flattiui^, rollinir, or laminating 
the silver, we. shall now' proceed to 
de.scrihe the machinery ami furnaces 
of the silver meltin^^ department. 

KiJfti’ariP '4 prefixed to tJiis article 
exhibits a pciNpcctivc view r»f the Ala- 
diiue f4)r easting Ingots ol SilvcT, 

rig. I. A A arc the furnacc.s in w hirh 
the metal is melted. 'J'lie.'-e are the air- 
tiiiiiaces, built of fue-hi irk, in the usual 
manner of im*lting-fuin;u‘e>; hut, to ren- 
der them more durable, tlie hiicU-w'ork 
is eased in ea'<t iron plates, which are put 
together wit h sciew's. B B arc the covers 
to the furnace; they arc licld down to 
the lop plate of the Vunuiccs hy a single 
.«erew-pjn (or each ; and on the opposite 
side ot the covei , a liandle a is fixed. By 
pu.«!hing this luinflle. the cover i.s moved 
sidewavsupon iis tuitie pin, sj) as to re- 
move it. tro'm the tin nace I'nonth. A loller 
is littovl to the cover, to luo uimii the top 
plate, and render the motion easy. 

The iiiteiior ftguie of each fu mace is 
circular, .^0 inclic.s dcc]), and ‘J1 in dia- 
meter ; the hottoni is a grate of cast iron 
]»ars (each liar being moveable) to admit 
the air. I pon the grate is placed a pe- 
destal or stand of cast iron, of a concave 
.‘?ha|»c, covei cd an inch thick witli coke 
or chaicnal du<t, and upon wliich the pot 
is ])laccd in which tlie silver is raellcd. 
The pedestal is nearlv two inchc.s thick, 
and is fully two liiche-* broader in its dia- 
meter ihaii the pot, the object of which 
i.s to jirotect the hij) of the pot I'loin the 
virvliiiih hea! which the current ol air, 
a.^'cending thior.eh the gretc, wiicn the 
furnace is at wink, creates, and which 
w< uld otherwise nudt tlie pot. This 
prv caution is essentially nccvsKiry, fiom 
the pedestal raising iJjc pot o coiwider- 
abU above the giate, and ...mi its being 
entirely sui rounded by the fire in the 
fimiare. If the tuinace, however, is 
properly managcfl, there is no risk of 
melting the pot. On the top or month 
of the pot is placed a muille, which is 
a liiigot castiion, six inchits deep, made 
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to lit neutlv hito the mouth o( the pot; 
the ii«e of this inmlle U siinihu to fiiiu 
u>ed in me tine toui^e a rreatei 
dipth of fuel iii tlu- liiruaec ihan the 
me; e length of the pot, and which gives 
H greater degne of pei lection to the pio- 
cevs 'J’he mnlHe is also extremely eoii- 
venieiit, by gi\ing a depth to the |)ot, if 
we mav so speak, which enables ingots 
of silver to be chaiged, \\hich are longer 
than tiie d.*pih ot the inteiior of the pot. 
The lop of ilie ring or muilic is covcied 
With a ; late of ea'^t iron, to pi event the 
fuel fioM falling into the pot, and seeuie 
theintal from the action ot the at mo- 
>f»hei ic air w lien in iii^ioii. haeh furnaee 
L i 5 a li ie nine ii.che'^ wide and .'ix inches 
deep, 'i’he tlue is foui inehe" Irom the 
top of the finnace, and proceeiU in a 
hoM'ontal dneetion, and exti’inls to the 
riue C, ulneh is nine incin's sipiare, and 
it: eai ind up in a sloj'itig directum to the 
suiCK vliimm'V, which is 4.'* feet high 
fioin the grne of the tiirnare. 

Wnen t'lC finnace (loots, B B, are 
c!o^ed, tlifeiiMcnt ol ah i\ hicli eiifeis at 
Ui(^ iii ate ■i‘*eentl> tliroimh tin* hodvof the 
t.jiiiuie, I c:iii»Jf"« the fuel, which^ is 
Ouk". C'd which Mill minds tie* inelthig 
r.i '. ini vei\ inten'«ely. ^ Thedegiee 
wt w.intcvl, howesei, is \e.’N nieely 
re .- 1 M 1 li> .1 il miner, which is fixed iii 
‘iiC lie * ot' e i('h Ininaee, and exactly 
litlhiy: the Mjiiaieof tlie tine, s'l that iiiiy 
TK'ii'on t»f (1 1 aught can be gixeii to the 
Uii '■ ice I hat iiia> be wanted 'J'he damper 
IS a ph.le or w I ought iron, h\ed in a 
tiaioe. '..id is e.tMl\ imeed iu and out, 
»o as lo iiKMcase oi "dimiiiiNh the *»i/v* of 
the due. (t is fixed iu the brick-w’oik ot 
the ^iiipiiu tlae C, about 1« hiehe-. above 
£ne !oji ef t>ie furnace. The fuinace 
(loot N \j ’ .we sin ill lioles iu them to look 
iuT j tiie luinaee; the'C are el(»sed b) 
St »o;,' or plugs ol cast iion. 

\fiseij ih.e turiiace is put to work, liU 
iiglili.d lj\ SOUK ieiiiteil charcoal hein.^ 
put npon’tlie giate, and aiouiid the pot 
rior toe pot is aiWays in its place betore 
the fire i> lighted; ; upon tlic chaicoal 
about tliiee indies deep of coke i'« tml ; 
the doic B is '•l.Mt, and the dampei is 
puilc'l out about two inches. When the 
ool- e ’ ■ iuUi ed, a '•imilar qiiantitv is put 
i)n, and 'o cimtinued until the fiiinaci'i.s 
ti’lH with iu^iiitcd coke. I’ne (»l>iect of 
(lii>- pj'oc.intioii is to prevent tlie cniekiiig 
of the ca‘ L iron pot b> lieiiig loo suddenly 
heated; and It is geiiei illy Jihoiit two 
hull's before the nnlc.ui he Inounht to a 
charging heat , to no it w itii pc; tt ( t *at''iy. 
Hcioie the .Nl‘\er isehai.nd, tin* pot is 
h. ated ahrulit red; it i- Iheji t vamiiu d, 
lo ■; it has cricked m b: liming uj), as 
i* i' II el Tiie.-liv (ailed. 'J'h;s m done Ity 
jihu iiig a coal iro.i tool of eonsideialiie 
tim kill*' - in the eentie of the pot, vvhich 
iiniiie haudy renders aiiv crack visible to 
fke eve. when .satisfied that the not ifi 
the silver is charged into the pot. 


With tlie silver is put into the por,.is'i.aU 
(jnaiititvnfcoarsoh graiiie I ehareoal -.ow- 
der, wliich to.ds the inner .mu lace of tin; 
not, and jiieveui'' the >il\er fioiii ad- 
lieriiig to It. When tlie silver i^ brought 
t(i the fiiMiig i-oint, the (piantitv of char- 
coal i.s iiicre i-ed, iiiitil it !.•> ne.u ly Iialt an 
imdi deep on the .unlace of the silver, 
and will. Ii keens the oilvei as inueh as 
posMble iiom tlie iietion of the toinmon 
air, and prevents that ihstrueiion ol the 
alloy which wmilil otherwise cause a cou- 
sideiahle lefmeinent iu the metal. When 
the silver is conipleteh and properly 
melted, it i.-^ well Mim'd with an iioii stir- 
K'r, .so as to make the who e mass ot one 
uuitorin st.nuhnd (iiialiiy. 'I'lie potis theii 
taken out ot the tuiiiaee h\ the ciaiie, 
and eoiueyed to the pouring inaeliine, by 
which its’conients aie pouied into the 
iii"oc moiikls. 

Fig .i is tlie ciaiie. It i-i .supported by 
a .'Hong column ot cast Iron, \, w iiich 
is firmly tixi'd in iiia'oniv beneath the 
tlonr. The gibbet of the crane, iiiaiked 
AVY, is eu'^t in one jiaee ; it li.is a collar 
ate, whiehfit.s upon a pivot toriiied at 
the uppei end ot tlie coluinii X. At the 
lowei pait ol the gib i.s a eolliir which 
emhiacts the co iniiii neai its base. On 
these tvM) 'Uppoils the gib tinn.s freely 
roniul, '() tliat it-? extn nnty W nia\ be 
pi. iced o\('r either ot the tilrnaees *B B. 
'I he wheel-woikol the eiaiieis suppoi led 
in two flames c-, which aie fixed to the 
gii) h) thui' liolt.s ; It eousi>i.s ol a eog- 
wlnei c, ujKm the I'lid of the ban el, on 
wdiiih tlie chiiiii winds, and a i»iiiion 
wliicdi gives motion to the eog-wlieel. 
'the axi.s of the pinion has a winch or 
handle .//i at lai ii end to tuni it round. 
The eluiiiw/, from tlie h.niei, i.s earned 
up over the pullej at r, whuh is titled in 
a pa t ot the gib iinmediatelv over tin 
piviit at tlie top of ilie eo.imiii X. 'I'he 
chain then pas'Cs ovi i the pnllev W at the 
end ot the gib, and lias ihe tongs \’'r 
Misjnmded to ir. 'Ihc.se aie adapted to 
take up the pot her ween the hooks or 
el.iws 'r, at the lower ends. 'Hie tw'O 
biiibs ail- united by a joint like .shears, 
and the upper ( lids V, are coiineeted with 
the gieat chain h\ a few links. 'Hie pot 
liasaprojee.iiig iini nminl the edge, and 
the tongs take this riin to lilt the pot 
out of the turjiace. 'J'lu' pot being wound 
up to the le.jiiiicd In ight, by Imiiiiig the 
liaiidle o, the gib nt the eiaue is swung 
nmiid, to hiiii'' ihi' imr uvi'r the poniing 
maeiiine, and it is lowei od down into it, 
lor luc'.i r.euniieei.t swinging the eiaiie 
loiiT'il a wui i.i, hich i.s J.xei! upon the 
tob.mn .b u () a'l l a worm oi einlle.ss 
seiew is iinMiur,- 1 lu the fiame c, to woi'k 
ill !::(■ tc. •!' o| ili(' vvheel. 'I'iie serrw, 
h'‘:i‘g fai .11(1 u\ a w inch on the i mi ol its 
.spindle, will cause the gib to move round 
on the column. 

( '/’o he cuntinued. ) 
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OM WEIGHTS AND MEASTRKH. 

SiR,« — With much pleasure did 1 
learn j diirinj^ th'* last iSrssioiif that a 
ivili ioi the WtMi(hts and 

.M(MMires WHS hclore the House ; and 
tlioii^h a variety of eirciiiiistaures 
prcAoUed me frcuu it due at- 

leiJli< 11 at the lime, yet 1 einluaccMl 
the earliest opportunity of makinj' 
m Ysel f acquainted with the provisions 
of the ciuutment. I'lnaiiatiiifr, as it 
did, from the venerahle\ ice-President 
of the Koyal Society, I entertained 
the most samruine liopes of oui heintif 
at hnl ]>ut into po^ses>ion of asiinple 
and philosophical sy^tem ol wciiflits 
and measures, and you will judi;eof 
niy disappointment upon findinjjf that 
its provision^ were merely to entorcc 
the Ai-ts (»f 17oS and l/tIO, and to 
state the ratio het'veen tlic imjie- 
rial standards” of those Acts ami 
certain ” invariable natural stand- 
ards,” which it points out; at the 
same time that local \uriarion> are 
still to be allowed, as lieretofore, on 
the condition of the ratio of '^uch 
local NM’i^hts and measures to thcsi! 

“ orii;'iual and |ji;eneral standard” 
weiifhts and measure^. 

However, thouiidi the IVill did not 
meet mv expectations, it is <*eriiiinly 
well curculated to answer the inten- 
tions of its author ; still, 1 think, it 
would hme been better to pro\i<le 
for a total abolition of all hieal 'ari- 
ations from the j^eiieral siandaid — it 
not tnniif (fuilt'/if eon\enient. Net at 
some future staled period, as, lor in- 
stance, three ycar> Tliis proviso 
would, no doubt, ba\c abolished the 
practici* in miudi less time ; or, takiiifi' 
the lowest view of its elKciency, it 
wotdd luno pre^iared the tnihlio for 
the change, so as not to throw any 
dillienlties in the way of its operation 
at the expiration of the inleiNcninw’ 
term. One advaiitaL-e, however, 
Avi^inn’ from the Bill in its present 
form is, that it ^dve.s a sometliini*- 
i^reutor pow'er for detcctinu: iVandu- 
lent dealers, and is therefore of im- 
ortanee to the coiiMimers of every 
ind of article in an economical point 
of view. 

Allow me, then, thronii'h the me- 
dium of your fruljf usr/ul publication, 
to call the attention of your readers 
to the principles of a system of 


weights and measures which unite* 
perfect simplicity with nnivcrsality 
of application, and which, so far 
from beinj^ a subject of mere iiuiried 
speculation, has been in national o/'t- 
tfUwn for more than the third of a 
century — I mean the French system 
of weights and measures. I'houijh 
the e.xcidlcnce of this system has been 
duly appreciated by t-cientifie men 
in this country, 1 am not aware tliat 
it has been presented to the mass of 
our countrymen in any form whatever. 
The irreatest obstacle that was tound 
to its introduction into France, was 
found to arise from its not havintj 
been made a ])ortion of the ^(‘uerai 
.system of elementary instruction ; 
and, perhap'i, we shall not be too 
sanuruine in our hopes, when vve as- 
sert our belief that, in lour or live 
years, the British Public may b^‘ 
brought into a stat(‘ to adojit tliM 
system witbout any of tbo iuci'iiv" 
iiicnccs V. liich were Iclt l‘y our con- 
linentdl neighbours. Indeed, I con- 
ceive that more icsts witli yc// in for- 
V ardinu* this truly biudabl(‘ jiiii jms.- 
than with any other individual in the 
Briiisli empiie; and 1 feel coniident, 
that, on so imporraut a subject, your 
a>‘'^istance ami co-operation will not 
be <‘alled for in vain. ) o t have the 
means of evjilainiui,, illu'‘”tralin£>*, 
and enforeimr upon the minds ol the. 
operative classes, the fn't.l ^vvtrul 
vtihti; ’A\\<\ tndti iilnal that 

must result from it-, adoption. By 
y>nr inliuence it would nnd its vvay 
into iho'-e schools where our artisans 
receive tlieir iota of eilucalion, cspe- 
ciailv VI hen the ji irents of the piipili 
see its advanlai^^es and call for iu 
adoption ; and surely those. ]>arent.s 
cannot need much inducement to do 
so, wlieii they find that a hoy is 
obrn»e<l to study arithmetic for nbout 
time jn'ijs before he enters upon 
jili^ehra in this country, wlieroas, in 
France, f/ntc n' lonr iretiiS usually 
snflic<* ! How much iiTometry. per- 
spective, dravvin»;, and natural phi- 
l(Kso])hy, mi^ht a boy acqi^irc in the 
time that is thus wastc<l ■ our Fn- 
‘ilish seminaries, and all uuouf^h the 
intricate and absurd systems of 
weii;hts ami ineasuies that prevail 
Jiiii(m;>st us ! How much belter 
would the education of our artisans 
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be, if such a facile and philosophical 
system were adopted ! Does not 
every well-wisher to his country feel 
interested in the chariije ? And can 
any man who has the sliifhtest influ- 
ence remain neutral on so important 
an occasion ? 

I ])ro])oso to have the new system 
of woiufhts and measures aildcd to the 
usual subjects of a common education, 
ratlier than sub>tifutcd fo7' tlicm; and 
it oloioii? that, under existing oir- 
eiiiiistances, little more than this ean 
he imped for, at least till a leyislative 
ena<‘tmcTit has abolished the old and 
iiitrij.-atn sy'^timi at present in use 
lunoriList ns. 

J.et ns ijradually familiarize our 
arti^'in^ to the ehaniiO — let yourcor- 
re-iumdent-s rn-easioually use the new 
system in their communications — lot 
the mure intellio-tnt \/orkman explain 
it io iiis sln>pmales. and these to their 
ianiilh's — let all ealeiifations ijfiven in 
l»e eoiuerted f»y yonr 
lea leT' into tlie other, and then back 
to iN wiaii'inal state, as so many arith- 
mer'nMl exercises — then ulll a jrra- 
dual fcMiiiarity uitii the new, and a 
di'tinel pereqjtiou of tlte relations 
of h<»rh, he formed throuirhoul so- 
<‘iet; , aad loudly eall for a leijal in- 
trodiietloe, (jt thaf syfllem, the ad\ un- 
tan »•.? of u'hieli will then he so g’cne- 
rally felt. 'Ihen, indeed, sliall we 
he able to confer upon future ^eiie- 
rathms the. most \alualilc iinprove- 
inent in {fcneral ediieatiou that has 
ever heeii atUmpted — a system that 
will influence the destinies of our 
country, liy it'^ efteets upon tlie me- 
chanic arts, to an extent that few can 
at. present anticipate 1 

I shall now, with \onr permission, 
give yonr readers a >uinma-'y of tlie 
principles of the .>}^teiii, and hope 


to meet with that co-operaiioa froir^ 
your correspondents that will ulti- 
mately render the subject perfectly 
familiar to the lowest capacity, even 
though shackled witli tlie complex 
machinery of English arithmetic. 

Pi iiici/des. 

The computed length of tlu^ meri- 
dian of the earth was divided first 
into four parts, and ea<‘h of these 
into ten million parts, ddiis (|uantity 
w as taken as the base of the whole 
system, and was denominated a 
l[lcirc. 

Now it is obviously niiimportaiit 
what we take as the base of our sys- 
tem, provided we i*ai\ always refer to 
some invariable test by w'hleh to de- 
termine the aecuraev of our unit of 
measurement. In this view, perliaps, 
the length of apciidnlum, vibrating 
seconds mean time in a given lati- 
tude, and iind(‘r a given temperature, 
may be more convenient and more 
cerium, though not more pennanent 
than tile length of the terrestrial 
meridian. It will generally, no 
doubt, be preferred by every country 
to seh^et for its unit’ the length of 
the seconds^ pendulum in the lati- 
tude of its own ea])ital ; but it w'ould 
1)0 more generally convenient to as- 
sniiie the same unit throughout the 
world ; and that none of these little 
traits of national jealousy might pre- 
vent so desirable an event, it would 
l»e well to let the equator he selected 
for the I’xperimeiit. To return from 
this digression, we remark, that all 
the divi.'^ions and multiples iiroeeed 
by fens, or, in fact, that all the ope- 
ration.s are reduced to the very simple 
ones resulting from a decimal scale 
The meO'c being unity of length, we 
have the following table : 


ren-milliiTiL'trc, or teii-thonsandth of a metre, 
Milliniolrc, or tliou^aiiddi of a metre, 
(’entinu'tro, or hundredth of a nn tM’ _ . - 

Decimetre, <jr teiitli of a metre - - - - - 

Metre - . _________ 

Decametrt!, or ten im-rrcs ------- 

Hectometre, or liiuidred metres ----- 

Kylomelre, or thousand metres ----- 

Myriarnetre, or tcu tlvou&aud UK tres _ - - 



- - ^ 10- 
- - = 100 * 

- - lOOO- 

- - 10000 - 


Superficial iricasiire is generally containing a hundred square, metres, 
re* koned in square metres, &c. but which is called the me. The unit of 
the unit of /tot / measure is the square measure for fluids is called the lUrt, 
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and is equal to the cube of the The mcire cube is used for timber 
decimetre. measure. 

The multiples and snbiuuUiplcs of 
The unit of measure for solids all these me'a.snrcs are forrn<>d just as^ 
is a centimclre cube, and is called a in the case of those of lenj'tli, hy the 
gramme words 

Dcca; or ten ; as Decametre, ten metres. 

Hecto, or a hundred ; at» Hectolitre, a hundred litres, 

Kylu, or a thousand; as Kylo^ramiiic, a thousand gi-cunaies. 

Myria, or ten thousand; as Myriarc, ten thousand arts. 

Deci, a tenth ; as Decigramme, a tenth part of a grainnic 


Centi, a hundredth, &c. 

Milli, a thousandth, &c. 

What is there in all this which any 
foreipier could not learn in a single 
half hour, even though lie had never 
heard of it before? However, as I 
have been more ])rolix than I in- 
tended, I sliall reserve the remaining 
remarks I may have to make for a 
future paper, in which, amongst other 
matter, 1 shall give a table of the 
value of these dillereiit units in En- 
glivsh measure. In the interim, 

I rcinaiu. Sir, 

Your most obedient servant, 
Hath, Oct. 1821. T. S. D. 

MINUS. 

SiK, — in reply to Piger’s application, 
for a rational faith iw signs, permit a 
reader of your paper to remind him, 
that, as when — A is to be multiplied 
l,y + a, — 6 is to be repeated a times ; 
and any number of negative quantities 
gives a negative sum : so, wheii — b is 
to he multiplied by — a, — 6 is to be 
subtracted or niiiiu.sed a times ; and, 
as the subtracting of any number of 
negative quantities is the same as add- 
ing the same quantities taken posi- 
tively, and the addition of positive 
quantities gives a positive sum, the 
product will be a times + 6 or + a 6. 

In the example Piger has given, his 
multiplier is plainly a positive term ; 
for — times is times less than never, 
(i.e.) his friend would he three removes 
from the failure incutioiied, or + 90/. 

If Piger wishes for a rational intro- 
duetion to the science, he will find 
“ Bridge’s Lectures," or“ Biidgc’s Ele- 
ments," to contain what heilesires ; at 
least the latter has been cpiite sati-.lac' 
tory, hitherto, to 

Tyro + Pir.r.R — 3. 


CmiONOMETEUS 

The indispinisable use of the Chro- 
nometer in determining longitudes at 


sea is well known. It has, therefore, 
bceome an object with the (jlovern- 
inent of this country, and of every 
other mavitime slate, to rendiT this 
instrument as perfect as possible. 
The variation of a feiv seconds from 
mean time might occasion in the 
navigator a mistake of some miles, 
and consequently, on n dangerous 
coast, or in a dark night, render the 
loss of life and property inevitable, 
llie Lords of the Admiralty, alive tu 
the important*, of the subject, of- 
fered last year a premium of 3001. 
for the be > 1 , chronometer ; and the 
eagerness of the competition excited 
exceeded greatly the value of the re- 
ward. No less than thirty-six in- 
struments, made hy the most emi- 
nent watch-makers in liondon, were 
scut to the Royal Observatory at 
Greenwich. Tlicir respective rates 
of going were observe.d w iih the most 
rigorous a.strouoinical ac^niracy, and 
carefully noted in the hooks of the 
Observatory. The approximation of 
some of them to perfect accuracy will 
easily be admitted, when we mention 
that the one which obtained the prize 
(iMr. l\Iiirray’.s,of Cornhill,No. 81(i), 
did nut vary in its mean daily rate 
more than one second cle^ eii hundred 
parts of a second for one year. This 
iii.strinncnt 'was purchased by the 
Lords of the Admiralty, and is now 
with Captain Parry on the Polar ex- 
pedition. 

THE IMl’ROVED WIRE Gi aGE. 

Sir,^ — ’J'lie wire guage, .i^fcred as 
a standard for the paniosc, in your 
Doth Nnmhcr, will not ascertain tho 
J'a// and cun,' (liametci* at iho. tangible 
of the iwo sides of the guage, 
which the anno, cd diagram proves; 
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be, if such a facile and philosophical 
system were adopted ! Does not 
every well-wisher to hia couiitrv feel 
interested in the cliiui^c ? And ciiii 
any man who has the slii^htc^^t influ- 
ence remain neutral on so important 
an o(’casion? 

i pro])osc to ha\o the new sysrem 
of weiirhts and measures (uhied to the 
vsunl i>ub}ccts of a eommon ediiailion, 
rather than buhUtlutid foi' tliom; and 
it is olivious that, under exislini^^ eir- 
ciimslances, liule more than this can 
he hoped for, at least till a legislative 
enaetment has abolished the old and 
intricate 'sy^tcin at present in use 
amonust us. 

Let us irradiially familiarize our 
arti-u>- lo the cham^e — lei your eor- 
re-i^oc'lciU'' o( casionallv use the new 
ii\ '.heir commuuieations — let 
the m-ire inlelli^’-ent uurkman explain 
it io his '•liopniates, and these to their 
familie — h't all <‘aloulatlons civeii in 
«"K‘ meii'iire lie (onserted hy your 
rc.i \i r- i;o,, tiio other, and then back 
to i{> oi'i^inal state, as so many arith- 
mctic.il (‘xen isos — tbeu will a gra- 
dual r.i.Miiiarit) with the new, and u 
di^till( i perception of the relations 
c;f both, be formed throui^liout so- 
ciety , a. id loudly call for a legal in- 
trod ni'tifm of that sydom, the advan- 
taaes of nhieh will then lie so gene- 
rally fell.^ Then, imlced, shall we 
be able to eonfer upon future gene- 
ral icuy the nioit \aluable improve- 
ment in generd edo<*ation that has 
ever been alt ..m pied — a system that 
w'ill influence the <!estinics of our 
country, by its cflccts upon the nic- 
chanh' art.*!, to an extent that few can 
at present anticipate ! 

1 shall now, w ith your permission, 
give your reailers a summary of the 
principle^* of the svatem, and hope 


lo meet with that co-upcraiiun froiiB 
your correspondents that will ulli- 
inately render the subject perfectly 
familiar to tlie lowest capacity, even 
though shackled with the complex 
machinery of Knglish arithmetic. 

Principles, 

The computed length of tlie meri- 
dian of the earth was diviiled liist 
into four parts, and ea<‘h of these 
into ten million parts. 'I'his (piantity 
was taken as the base of the wdiole 
system, and was denominated a 

Niwv it is obviously niiimportaiit 
what we take as the base of our sys- 
tem, provided we can ahvavs refer to 
somc/m\ariablc. test by which to dc 
termiuc the accuracy of our unit ol 
mcasurcmcnl. In thi^ view, perhaps, 
the length (d a pendnliiiii, vibrating 
seconds mean time in a given lati- 
tude, and under a given temperature, 
may be more convenient and more 
certain, though not more pennanent 
than the length of the terrestrial 
meridian. It will generally, no 
doubt, be preferred by (‘very country 
to select fur its unit the length of 
the seconds^ pcmdiilum in tint lati- 
tude of its own ea[)ital ; but it wmuld 
be more generally convenient to as- 
sume the same unit througlmut the 
world ; and that none of these little 
traits of national jealousy mi^lit pre- 
vent so desirable an event, it would 
be w(*ll to let the cf|uator be stdeeted 
for tlie experiment. To return from 
this digression, w'e remark, that all 
the divisions and multiples [>rocee4 
by icm, or, iu fact, that all the ope- 
rations arc reduced to the very simple 
ones rosiiltiiig from a decimal scale 
The wvU e beiug unity of length, wc 
have the following table ; 


Trn-millimetrc, ( - tcii-thonsandth ol a metre, 
Millimotre, or ihoucjiutlih of a metre - _ - 

Ceritiii'etro, or hundredth of II nu t! (' . - - 

Deeiinetrc, or tenth oi a metre ----- 
Metre - 

Decametre, or ten fuel res ------- 

Hectometre, or hundred metres ----- 

K>lometre, or thousand metres _ _ - _ - 

Myriametre, or ten thousand metres - - - 


1 ciiVoTV 
1 



lo 


-= -0001 
== *001 
--- 01 
-- 1 

^ 1- 
=. 10- 
= 100 - 
1000* 
== 10000* 


Superficial !nea«nrc is generally containing a hundred square metres, 
reckoned in square metres, &.c. but which is called the nre. The unit of 
the unit of /(/n^y measure is the square measure for fluids is called the litre. 
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and is equal to the cube of the The tnetre cube is used for timber 
(itcmctrc. measure. 

The multiples and siibjuuUiples of. 
The unit of measure for solids all these measures are formed just as" 
is a centimetre cube, and is called a in tlic case of those of lenj^th, hy the 
gramme words 

Deca. or ten ; as Decatiutrc, teu metres. 

Hocto, or a hundred ; a.s llettolilre, a hundred lures. 

Kylo, or a thousand; as Kyloj^raiiiiiic, a thousand grummes. 

JVlyria, or ten thousand; as Myriarc, ten thousand arcs. 

]>cci, a tenth ; as Decigramme, a tenth part of a grainnie 


Centi, a hundredth, &c. 

MUli, a thuunuiidth, &c. 

What is there in all this which any 
forciL^ncr could not learn in a single 
half hour, even though he liuti never 
heard of it before ? HoAVCver, as I 
liave been more ])rolix than I iii- 
tciidetl, I shall rcser\e the remaining 
remarks I may have to make for a 
future paper, in which, amongst other 
matter, I shall gdve a table of the 
value of these ditfereiit units in En- 
glish measure. In the iuterini, 

I remain, Sir, 

Your most obedient servant, 
Bath, Oct. 1821. T.S.D. 

MINUS. 

Sir, — in reply to Piger’s application, 
for a rational faith in signs, permit a 
reader of your paper to remind him, 
that, as ^^hell — 4 is to he multiplied 
l,y + _ A is to he repeated a times ; 

and any number of negative quantities 
gives a negative sum: so, »he<i — //is 
to be multiplied by — a, — is to be 
subtracted or ininused a times ; and, 
as the subtracting of any number of 
negative quantities is the same as add- 
ing the same quantities taken posi- 
tively, and the addition of positive 
quantities give:^ a positive sum, the 
product will be a times + b or + a h. 

Ill the example Piger has given, his 
innltiplier is plainly a positive teiiii; 
for — 3 limes is 3 times less than never, 
(i.e.) his friend would be three removes 
from the failure mentioned, or + 90/. 

If Piger wishes for a rational intro- 
duction to the science, he will find 

Bridge’s Let tures,” or“ Briilge’s Ele- 
ments,” to contain what he desires ; at 
least tlic latter has been quite sati-nfac- 
tory, hitherto, to 

Tyko + PJGJ'.K — 3. 


CIIUDNOMETKKS 

The indispcnsublc use of the (lu'o- 
nometer in determining longitudes ut 


sea is well known. It lias, therefore, 
become an object with the Govern- 
ment of tliis country, and of every 
other maritime state, to render this 
in.struineiit as perfect as possible. 
The variation of u few' .seconds from 
mean time might occasion in tlic 
navigator a nii.stake of .some miles, 
and consequently, on a dangerous 
coast, or in u dark night, render tlie 
loss of life and property inevitable 
nie Lords of the Admiralty, alive to 
the importance of the subject, of- 
fered last year a premium of 3001. 
for the bi.i, chronometer; and the 
eagerness of the competition excited 
exceeded greatly the \ aluc of the re- 
ward. No less than thirty-six in- 
struments, made by the nlo.st emi- 
nent watch-makers 111 Tioridon, were 
sent to the Uoyal Observatory at 
(Trccnwich. Their respei'tive rates 
of going w'cre observed w'iih the most 
rigorous astronomical ac^mracy, and 
carefully noted in the books of the 
Observulory. The approximation of 
some of them to perfect accuracy will 
easily be admitted, when we mention 
that the one which obtained the prize 
(Mr. Murray’s, of Cornhill, No. Hid), 
did not vary in its mean daily rate 
more than one second eleven hundred 
parts of a second for one year. This 
instrument was purchased by the 
Lords of the Admiralty, and is now 
with Captain Parry on the l*olar ex- 
pedition. 

TIIK IMPROVED WIRE C’ AGE. 

Sir, — ^'fhe wire g'^uage, olfered as 
a stainlard fiir the |)iirpo?e, in your 
5.5th Nimibcr, Aiill not ascertaiu the 
full uud cim,' diameter at ihe tangible 
ptHut\ of the two sides of the guage, 
which the annexed diagram proves; 
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fur If A and B were the sides of a 
gua^e, TT would be the tangible 
points of the wire, instead of at the 
true diameter, C. 



This may not affect the benefidai 
use of the instrument, provided it be 
marked with strict mathematical al- 
lowance fur tlic error ; so that each 
mark should stand at the ('ur a'mmr- 
ter of the win*, of at t!ie poluti 

where it inu^t touch the euage, or 
all wire rated hv the oiu' u{Vci'ed would 
be of greater diameter tlum that in- 
strument would give it, 

( If vvt»:r 

16, Buckinghani-'rrect, Poitlaiid- 
road, Sept. 1.1, 


CALCULATINr; TitK RADIUS ROD OF 
^TEAM ENGINES. 

[We have already inserted (p. 329, 
vol. II.) one answer to the Query 
of Gulieliniis on this .subject (page 
230, \ol. I.), and give iiiacrtion to 
the following, as, in our opinion, 
a still more sati^factriry demon- 
stration of the rides to he ob- 
served. — E d.] 

Sir, — I helicve the ^•alclllatioll for 
what is called the Radius Rod of 
Parallel Motions for JStearn Eii_gines, 
is known but to very few engineers 
or engine-maker?, on this account — 
the general practice now is, to make 
the radius rod and purullol rod both 
of the same length, and this length 
equal tohalf the radius or one-fourth 
the whole length of the beam. 'Hie 
rods 80 constructed confine the piston 
rod to move up and down in a per- 


pendicular line; but whenever the 
above rule is deviated from, and the 
parallel rods made shorter than one 
fourth the length of the beam, which 
is often necessary to be done, it then 
requires a very nice and accurate cal- 
culation by figures to aecompli.ih the 
object. Therefore, for the informa> 
tion of your correspondent Gulicl- 
mus, and others of your nuincrou.H 
readers, I send you this drawing and 
calculation, with dimciisions in inches, 
which 1 hope will be understood, and 
give satisfaction to all .such as stand 
m need of it. 

I am. Sir, 

Respectfully yours, 

I. R. (a Man in the Moors.) 



A B, radius of the beam :.r 4!)..’) mcl .r-, 
GD, parallel rod = 22 inches, and G 
lengtli of stroke »:i() inches, gi\cM i >- 
find El) or E F --- rarlius rod. I'.r-t,. 
49 .'i — 22=:27 ..t = Art, then as 1!.T> : 30 
::27.r) : 16.666, or I) F — chord to PCig 
iiiciit dcscnhcMl by radius rod; then 

G C, or 2 - G I', or ~~~ — = 6.667=. 

f/Cr. We now have a triangle, 
with perpendicular and liypo- 
thenn-^e given to find the base, the dif- 
ference between which and liypothc- 
niise will = 11 S, or versed sine to the 
chord D F. Then, by Euclid, book Ut, 


prob. 20.965 

= Dd- base , and G D — D d 1 ,035 
H S = \er.sed sine. 


Then 


Hr)9+HS* 68.12.1 
HS 


= 34.0625 


= EF, ED, or radius rod, which, if 
constructed by the above calculation. 



PITMP IROIrD. 


Tvlll cotifme the point G to traverse the 
perpendicular line G C. 

N.B. The two lircs a D and B G re- 
present two links on each side of the 


beam, to which the parailel rods are 
suspended, and allow the top of the 
piston rod, G, to be wholly guided by 
the radius rod E D, £ F. 


PUMP IRONS. 



Sin, — I send you three plans of 
Pump Irons, copied from urawiiitj^.s 
whicii I lui\e \\oikcd by. I have 
found them to answer very well, 
when pro])erly made and fixed, and 
should beliii*lily f^ralified should vou 
thuiA them woiili a place in your 5la- 
i(azine. 

To ruirwer to J. Bonnet, ofLincolii, 
I advice him to \isit the Ten Eng-ines, 
near Boston, when 1 feel no doubt he 
will he satislied of the truth of what 
I asserted in a former letter. Or 
should he come to lionilon, I can 
show him two pumps 1 fixed my'^self, 
precisely the same as those described 
by him.~l am. Sir, ^^c. 

X. V. A MiLiiWRinnT. 

Black fiiar.s-road, Auf^. (i. 

Description. 

Fii^ I is tho plan T i^eiierally adopt foi 
a roiunioii lifting pump. A is the pump 
VamUifl, with the handle B rurinertefl 
to It; the pump rod ; P a ''ling, with 
a donblf joint at eaeh onH : the iipn«'i 
part of the pump lod C p:i'«scs througn a 


guide above the joint G, w'hieh alwa>< 
keepH the minip rod upright ; the joints 
'ihould he unshed with steel, and steel 
pins turned and fitted nicely, and they 
will la^l for many >ears without shaking 
ill the leaNt. But ’when I am confined 
lor room, as is freipieiitlv the case, I use 
where .\* i" the joint of the pnni|) 
lever or handle; B a ia(1iu'< rod of the 
'‘Aim* leuiith fjom B to K, as the pump 
level fioui A to 1) ; the end" I) and K are 
coiinecteil hy a link with three holes in 
it; the pump n.d is slung to the middle 
hole, and by the r.idiu> lod and piirnp 
le\er heina^ fixed in the >aiue lertical 
plane, the hole (' will desciihea straight 
line, or lery nearly so, piovided the arc 
F (f does not imuTi I’xceed 40 degrees. 

Fig. 2 is for dee]) wells, wdiere the 
niiiiij) is obliged to be fixed in the well. 
"I'lie pninp roil K is attached t<» a beam 
or lever C, which swings on ' ntre D; 
the connecting rod B is also jo;- • . d to the 
beam C at the extreiniiy, the other end 
being fixed to the riaiik’jiiii in tlie flange 

* I his letter has lic< n omitted by our 
diaiiifhi.^m.ni ; but the joint which it wa^ 
intruded to indicate is siiiriciently obviouA. 
--- f oi r. 



HINTS TO COAL FUHClTAoEKS. 


A, whicjj has ho!fs, marked K FF, at dif 
for^-nt (listanr cs troin rlico’iitii*, hi order 
that the quant it\ of' w.iter to he raised 
inay be re^^ulated by the piinin lod 

K a loui;cr or sliortei >tioko. "J'he nange 
A is hriiily lixed (fii a ^li.ift, with a fiy 
'^heel al the other end, and a handle 
tix< d to ruin uitli tlie \\eii:l:t marked \V, 
at the oi.tt )' end ul tlie heaiii ; Cha^ a 
set screw ar the top ''ide, to allow it to 
he nn)\ed taithi-j- oil or nearer to the 
leiitie, niav he n iiuiied. It should 
he pl.ie-'d "O to Iviianee the \M‘iifht 
the jMinip lod. ami h.ill' tin* eoliiniii of 
u.itei to he liltt'd. 

l’.>. 1 fixed one on this piineijde, h\ 
which, uith the a^-xiNtanee ot a whecd 
anil pinion, one man rai-ed seven gal lon^. 
of \\aTerper minute, fiuin the depth ut 
Jl’O feei, uilii the gieatest ca>e. 


HINTS TO C OAL PI'llCHASERS. 

'I'he threat "Otirec of the frauds 
Mhirh so iiolorinnsly prevail in the 
trade in (-oals, i' the difrerenecuhieli 
eN’i-xt'. in point of (piantiiy by mea- 
>uiv, heiw oen coals as they came out 
of tlie mine in larire rotinil masses, 
!ind till! ^ame coals when broken 
do\Mi, and. a< is too generally the 
ease, wetted, for the (‘xpre.^s purpose 
of iiiereasinir their bulk. For iii- 
stunec, if a \at of Wjillsend coals be 
measured from the ship, aeeording; 
to such measure as the meter is in 
use to gave, and (he coals be then 
turned out and broken to the size 
at IV hicb mereliants commonly send 
them out to their customers, "it will 
be found, on filling the xat again, 
that there is a surplus of a full bushel 
and more. So alive are the dts'ilers 
to the advantage to be derived from 
this cirenmstuiiee, that when a score 
of W'allscnd coals is measured out 
in the Pool into a barge having four 
rooms, each containing five chal- 
drons and a half, as in grain, no 
sooner does the bar;»e arrive at the 
wharf, than the coals are taken out, 
broken, and well served with water; 
nor is flic eoal-morehant sutisfifd, 
nnlcivs he can by this practice multi- 
ply his five chaldrons and a half into 
Vix and a quarter, or even six and a 
half. Some inercliaiits there an!,\\ ho, 
from the keenness of competition, 
V ill promise to give sixty-eight saekr^ 
to a room : and well they may, for 
the fact is, that every room of 
good coals, such as the Wallsciid, 


Percy Main, C'ow’per, &c. which are 
all put on board of ship in large 
blocks, will, when broken down, 
measure out at least sevciity-fivc 
sacks ! 4’he general rule, however, 
when a room of coals is bespoke, is 
to send in only sixly-three sacks with 
the meter’s ticket; the overplus, of 
twelve or more *=cicks, the mereliaiit 
honestly keop< to himself. 

The frauds in a large way, how- 
ever, are nothing to wliut they are 
in the smaller tiallie carried on hy 
the owners of those eoal-'-heds whieli 
abound every vvheri! in the metropo- 
lis, and to which the poor, the least 
able to sillier from imposition, are 
oliliged to resort for tlieir supplies of 
tins iiidisiK'iisalile article. It is a 
known fact, that when one of tln‘-e 
petty dealers orders in a room of 
<*oaIs, lie lays bis account with turn- 
ing every (“haldroii of thirl y-^ix 
bu.sliels, which lie receives, into 
forty-two bushels to his custuiiKM '. 
It is not by the aid of the hammer 
and pitcher alone that this wonderful 
trick of multiplication is eflected; but, 
in coiisc(pieiic(‘ of the Act of Parlia- 
ment regarding the mea.sniv of coals 
lieiiur silent as to the siiuiller mea- 
sures of a peek, iKilf-peek, ^e. vvhieli 
leaves these low dealers at liberty to 
make, as they do make, a very libe- 
ral Use of the additional opportunity 
which this eireumslaiiee affords them, 
of inniosiiig on the poor buyer in the 
quantity of his hard-earned purchase. 

The obvious remedy for all these 
impositions, whether on a large or 
small .scale, wouJil he to ahainlon al- 
together the present erroneous mode, 
of measuring coaK, and tv have them 
sold />// tc(7g///, w hich would juit it out 
of the power of the seller to defraud 
even in the smallest (juaiitity. It is 
surprising, indeed, that the necessity 
foi’Mieh a change of n'gulation ha.s 
not ere now attracted the siu'ious at- 
tention of the legislature. 

Were the plan orweighirigadopted, 
each sack of eo.ils shouhl weigh, after 
<le<liu*tni.g tlie weight of the suck, two 
hundred and lifty-tive pounds.* 

As coals are sold at present, the 
only rule which ean be laid down for 

* Kdiiigton’s 'rreatisc on the Coal 
Trade. 
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the purchaser’s proleclioii, applies to 
tlie case of biiyiii';' a whole room of 
coals at a time. When this is the 
case, he may stipulate tliatthe room 
shall be transferred fo him as mea- 
sured (Hit into the bar^e from the ves- 
sel ; but this is a condition which he 
will ]n-obal)iy fmd few sellers dis- 
posed to assent t(». 

It may at first sinht oeciir, that 
were coals to be sold liy weight, the 
opportiinitv of eoiiunittin^ fraud, by 
\vatcrint>' tfieni, would be increased. 
But this i> ii'it lli(! Cioe; for if a 
l)ii>liel of WalKend coals lie measured 
when dry, it will wei^di from Hllbs, 
to Hrjlb>. ; wlierea^ another bushel of 
I lie saim‘ eoals, well welted, will be 
fouiul to ^vei^■h consideral)ly less. 
'J'liis dillerenee is easily explained on 
nnM‘hani(‘al y)ritieiples. A bushel of 
dry viY,\U, let them be ever so round, 
lias always a part small, wliieli runs 
like dry ‘'and, and fills up every ca- 
\ ity, makini;’ tin' whole nearly a solid 
mass ; but wlien the <*oals arc wet. 
Iliey elo:*’ tojretlier into masses, and 
iea\e the caiilles unoccupied. 11. 


oM rrov OK THK gf:omktrical 
LxKucisK, Ba^’c 8, Vol. ir. 



Make or - OB; tliroii{j:li F draw 
F O jvirallel to O V. It is evident that 
I’G IS tlie /(X'lts of all the points C 
which determine the value of () V . ; 
and that, when () (' bisects the fjiven 
aiififle A O Y, F Cl is a tangent at (’ t<» 
the sciiiieirelc described upon O JC. 
Consequently, wherever O 0 is drawn 
wbhiii the anj^le A O Y, except in the 
bisecting dire<'tioii, it must cut the 
femicirclc, O C E, before meeting FG. 


Eot O e, theretore ulra\vt\^ Jd 
figure, any where within th*- ar.Rlc 
AOYj, cut the semicircle m tin- point 
m : join m E : tljcn O m E being a ViiiUt. 
angle, E is parallel to c e. 'I’hcrc- 
fore O //I : O e O E : O e. But O m is 
less than O c ; thcrelore OE is less than 
<> c. Q. E. 1). 


ANALYTICAL OLMONSTIUTION. 





r,. 2. 


Calling the angle, AO(.’, .r, and the 
angle, COY, // ; also tlie given distance, 
OBorC)),a. Then Cl) being perpendi- 
cular to () E, the angle E = (O C I ) — j ^ , 
aiidO 13 C is the supplement ol - .i +.v'j . 
Therefore, to radius O E, O (' in the 
triangle OCK is sin. .r, and in the 
triangle O (’ 1) is the sine of the ^uple- 
iiieiit of (.r + ;/}, or simple sin. .r+i/ , 
C I) or a being sin. .//. \ow O E =- 


4^ ~ to rad . 1 , and O C = - 
sill, .c 


. sin. (.c + 7/1 
"in. y 


OE = 


a . sin. 7/' 
sin. .r . sin. // 


sin. r . eu'^. x -f- eas..r . siii. // 


^-cot. .r n. ( oiisequeiitlv () E is a ini- 
iiiimim when \eot. .1 + cot. 1/) is a mi- 
, . , — 5 j* S u 

niimiin ; that i», when — — r,- 

’ sui -.r sin.-y 

_ 0, or when But since 

.sill.' r sin.-/y 

I'r + j/ is eons[aiit,5 x— —5//; therefore 

O E is a iiiiniinuin when — ; a“i 

s.- 1 S 4 // 

when ‘•ill. . 1 ' — .‘•in. y; that is, ohcu 
OC bisects AO Y. ‘ y. E. 1 ). 


Natkav Short. 


LONDON YEA.ST. 

llio VouRt which is employed m 
liondou is obtained from the brewers, 
and hence i.s often tuiuted with the 
hop mixture. In other parts, such. 
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Beautifying abates- «on, ro identify siLVEii. &c. 


for example, as Edinbur^^h, the 
bakers make use of an artificial 
yeast, prepared in the f(»llo\vini]f 
manner, which is quite free from 
any such taint, and a!is\\ers the pur- 
osc of iVrmeiilation equally well. 
lOlhs. of flour they add two u^al- 
lons of boilimr water; they stir it 
well into a paste ; tln*y let this mix- 
ture stand for i*e\en hours, and then 
add jibojit a quart of \ea>t. In about 
six or eii»ht hours this mixture, if 
kept in a w.inn place, ferments, and 
produces as inuch yea^t as will bake 
an huiulred and twenty quartern 
loa\es. 

Some Nea’-s aj^o, the l>akeis of 
London, sensible of the Miperiority 
of thi«< artificial \ea^t, invited a <‘oni- 
pany of inanufaeturers, from (ila^- 
^■ow, to establish a manufactory of 
it ill London, and promised to ikc 
no other About oODOl. was aeconl- 
inyly laid out on bnildimr'^ and ma- 
terials, and the maiiufnetory v^a.s be- 
i.niii on a <*oiisider.dde tciile. Tin* 
brewers findin<c tbeir \»‘ast, forwbieh 
they had dr.iaii a j^ood price, lie 
hea\y on their hands, iiuiled all the 
journeymen bakers so their cellars, 
ffave tliein their full of ale, and pro- 
mised to reji^alo them in tliaf manner 
every d;iv, |)ro\ided they would force 
their ir.aster.> to take all their yeast 
from the brew ers, 'riie journeum'n 
nccordirni-lv declared in a body, tluit 
they wouhl work no more for their 
ina.stcrs, unless tliey iiaAc up takinu* 
any more yeast from the new inarm- 
factory. ''J he masters v. en* obliireil 
to comply ; tlie new manufactory was 
stopped ; and the inhabitants of Lon- 
don were tlius obliLzed to continue to 
eul w'orse liread than their neiuh- 
boiirs, because it is the interest of the 
brcw'crs to sell their vea.st. 

H. (L 


r.EAT TIFYINO AO \TKS. 

Dealers in (ieins ha\e a pwrel me- 
tl\od of prodiiein::, artitieially, some 
bermtifiil elfects in Ai^ate:, wdileh, to 
t!ie eye, iiave all the a])pearanee of 
b'.iii^i' n ilnra!, and beiiii^ iiisisteil on 
<‘ssn(a^ '.erve at time.-i to clu'.it tie* 
amateur out of \erv biiyli )>riee- 
1 hese elVeets are suppos*'d to be idi- 
tnined bv a ^ueees.sinii of Ido.*.'* 


adroitly struck, on the stone, pre- 
vious to its beinj? polished, 'fhe 
means of doteetin,”- the artifice, 
takini( it for i^rantod that such is the 
mo<le of operation, are sullicicntly 
simple, livery blow' must have pro- 
duced, uuder the ])laee wdiere it was 
i^iven, the h^ure of a rei^ular con*. 
W'ith its base next to the point of 
contact 'Praecs of this figure ma/ 
sometimes be discerned by the naked 
eye in the polished stone, andalway> 
with the aid of a mieroseope. To 
make quite sure of their bavins;’ been 
arthieially produced, wet the .stone, 
when the traces will be found almo t 
entirely to disappear, on aeeimnt of 
the liquid peiiotratin»’ the fissures, 
and afterwards to n?appear on the 
stone bceomirur dry 


HOW" TO IDENTIFY .SILVER. 

Silver, in its nati\e or v ir;Lrin state, 
ha.s a irreat external reaembhince to 
tin, but may, on examination, be 
easily distiiurnished from tliat metal 
by its beintr much heavier, an<l by iti 
remainini; unaltered under the oj'e- 
ration of lire, wliereas tin burn-' en- 
tirely away under a 1*011111111^1 heat 

i\s ores of silver are frequently 
eombin(‘d with other metals, it may 
b<‘ of Use to furnish the iiuinirer witli 
a tc'.t, ])y whidi he may ascertain 
both it^ pH'scnee and tin* ipi.inlitv in 
vNbieli it is combined Eortliis pnr- 
j)OM*, let him put a few particles (j! 
the ore into a vvateh-|<rlass ; add two 
or three drops of nitrons acid ; then 
hubi the .y^lass over the tlame of a 
candle till the ore is dissolved ; after 
which ililnte the .s.)iati«>n with water, 
and .'lir it alioiit with a hrli^ht copper 
wire. Wliatevor silver is jiresent 
will immediately s<*parate from the 
.soluthm,aml attach itself to the wire. 
Or, in.stead of makiiii^^ u.se of the 
wire, add to tin* solntioii one drop of 
muriatic acid, or emriimm salt, and 
the silver, if any be present, will be 
separated in a dens** and dull white 
elou<!. 

HAWKINS' STEAM EN'fJINE. 

\\ e look notice, in ourd/th Num- 
ber (|>. .‘^ 01 , V0I. ii.t, of anew Steam 
ICiu^dr.o, of crrcKt promise, invented 
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by a blind man in Aiiioncu, of the 
name of Hawkins. We find it sin<‘e 
advertised in the Anierieaii IVipers 
in the followinir terms ; the deserip- 
lion is, however, still incomplete. 
Our ne\t budi^et from New V'ork 
may jtrobablv supjily w hat is wantinif . 

“ MevM >. .111(1 Pl.iiiton^ new 

principle of crenriir/ steam hy i?eiieiators, 
and by the e^no'me of a small (piantit\ 
of water to the .tenon ol llu* fire, sup- 
plied from the condensed steam at each 
Ktroke of the pi->loii h) a loreiiiK pmiip, 
has been jiidi<e(l li> ■'l ientifie and piaeli- 
citl men a** all a.hanlai^e.s 

wliieh c.m be lea^imaldv wished. SaU-Ly, 
since the i^eneiattiror ueneratois tontaiu 
but asullieient «|n.iiitiivot ^tcam to woik 
the inaehinei); lightlies*. ^ ^'mce iltey 
eairy no wati'r; compaetne''s, '•i nee the 
gener.itors will never oecnjiy imtic than 
the twellth pai t t.ikt'ii by the hoiler-' ; and 
a ^u*‘‘at eeommi} (*t fm.*!, since the uene- 
r.itois, bein'; stn r<'und‘ (! by the Itie, re- 
ceive. ill tlieheneJil of ir>aetioii; besides 
lliat, th('> will rai‘ e steam in fifteen or 
twenty mimiles, which, on the old plan, 
takes an hour and a half. 'I his inven- 
tion has the im(jue*.|ionable advantaire of 
beinn applieable to .ill old miuinesot binb 
or low p' ensure, b) leiiioving only the 
boileis ” 


I'ONTR \('T10\ nV (’OM>. 

Someyoar^ iiii’O it was oliservod, at 
the Cdhsi } ratiH/'i (ft < .hl'itt .\/t'/e/s, 
at l^lI■i'^, that the two si»!e walls of a 
jralleiN were ri'cediiitf from each 
other, beiiiLi: pressed outwards by the 
weii^lit of the roof .ind doors. Se\e- 
ral holes were made in each wall, 
o|)p(#-ii(‘ to one oilier, ,iiul at eipial 
disfariees^ tbroni;li wlileli stroiii; iron 
bar? were inlrodueed, .so as to tra- 
verse the eliamber. 'J’heir ends mil- 
side of the wail were furnished with 
thick iron discs, firmly screwed on. 
These were siiifieient to retain the 
walls in their actual jjosition, hut to 
briiiLf thetn nearer fot^ctlier would 
ha\e surpassed every etVort ot human 
strength. All the allernati! bars of 
the series w'cre now' In-ated at oii(*«‘ 
by lamps, in eonsctpieneo of which 
they were eloni(ated. The exterior 
discs heinj^ thus freed from the con- 
tact of the w'alls, they could lie ad- 
vanced further on the screwed ends 
of the bars. On the bars projeetinir 
on the outside of the walls from the 
elongation, the discs were screwed 


«ji8 

up ; on removing the lumua, the bars 
cooled, contracted, and drew iu the 
walls. I'he other bars became, in 
eonseipicnce, loose, and were then 
also screwed up. The fir.st series of 
liars being again heated, the ]iroecs 3 
was repeated ; and by several repe- 
titions, the walls were restored to 
their original position. The gallery 
still exists w'ith its bars, to attest the 
rngeniiit y of its preserver, M . iMolard. 
— Tfie Chemist, 


KXeANSION OP WATER IN THE ACT 
OF FREEZING. 

Sir, — In the IMeelumics* Alagazine, 
No. ()0, tliere is an article on the 
(Contraction aiidExp.msion of Water, 
copied from The Chemist. 

Jt is there slated that water intro- 
diiei'd into a tiilie, and plunged into 
a freezing mixture, con(ri,c(s till it be 
rediieod to the temperature of 4‘29, 
afler which it gradually eipdiufs till 
it becomes ice. This the writer is 
pleased to call am/Vm/i, and at va- 
riance with the general law’, that 
bodUs expand by heat and contract 
by eohl. lie it a miracle or not, the 
fact is hut too familiar witli us every 
seicre winter, by llie hnr.‘*ting of oiiV 
water pipes, lint let us examine 
what takes place in the conversion of 
water into ice, and th(*n H‘e whether 
its lioating upon water he siiliicieiit 
to eon>titufe a miracle. 

Wati’r, in the act of freezing, parts 
wiili the lieat which kept it in a state 
of Iluidilv, and ill this act there is 
an internal \ioleiicc, a ditll'icnt ar- 
rangement of ]Mrts, or, in other 
words, a ervMalli/ation, in which 
.^mall particles of airare interspersed, 
as may he s('en ]»y examining a piece 
of ice. "j'h.it the admission of air is 
noec''>ary for i!ic formation of ice, 
•ajipcar.*. h\ the fact, t hat w alcr freezes 
very slowly in closed vc'.sels. By 
tills inter.spcrsion of globules of air 
in ice, it cour-cijiicmly oci opies a 
larger sjiacc tlmn ii. did ii ;:ie form 
of water, and is, therefme, so nmcli 
specifically lighter as to lloat upon it. 
Here, Iheii, ends tlie miraele of The 
Chemist^ for it is not tlv^i water itself 
which has expanded or aoipiired a 
greater volume, hut it is the admix- 
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lure of alt into the mass of con- 
gelation. 

A slight degree of agitation of 
water in a shallow ^es-'cl, just at the 
point of freezing, iiiiieh accelerates 
the congelation, and the crystalliza- 
tion of certaiiw saline solutions is ex- 
pedited by the same means, showing, 
hy analogy, that ice is a true erys- 
rallizntion. 

I am, v^ir, &c. 

(jKLIOIS. 


A SKCRET IX BTYlNi;. 

Buy in winter, and sell in summer, 
whatever is bought and sold by mea- 
sure. 'rhirty-two gallons of spirits 
bought in winter will, without being 
in the lea^t diluted, make thirty-three 
in summer. The reason is, that all 
bodies, fluids especially, (‘xpainl with 
heat and contract w ith cold. 


NEW’ STEAM ENGINE, 

Sir, — H av ing, some time since, an- 
nounced iTky iiiteution to undertake a 
set (‘f experiments on St('am, and 
j»romiscdapublu*ation of the results, 
it may be pro])er to state, that a 
variety of unforeseen ami unavoid- 
able circumstances, in conjunction 
with daily avocations of a fliftcrcnt 
orl, ha\e procra>linated the com- 
plclion of tlie ol)ject much longer 
rhvin I anticipated, 'flje lime, how'- 
e'. er, I am happy to say, is mov not 
far distant, when 1 liopc to redeem 
the pledge, and to divert tlic subject 
«>f many absurd notions w ith which it 
has hitherto been a>'Ociated. 

It is not my intention now to enter 
upon the int'ormatioo and facts I 
have ac(|uired, as tlicy, together with 
what has been <lonc by others, will, 
with more propriety, be fiilly de- 
tailed at a future period, more espe- 
cially as you are €ic<|u;iinted with my 
opinion of tlie inediciency of what 
has as yet been aceoinplished, and 
nty ideas of the plan that should ba\e 
been adopted to etfect the object de- 
sired. Tlie results, however, of my 
investigations, though not yet eon- 
eludr I, ba\e given rise to a perfectly 
novel combination of machinery, as 
a medium for applying the power of 


steam, widely differing from any 
thing that bus hitherto been at- 
tempted ; whereby, as appears from 
the calculation with which 1 have 
furnished yon, the effect will l)c eight 
times greater from the same (piantity 
of steam, and alkout fifty times more 
power will l>e produced from the 
same quantity of fuel, than what is 
obtained from an engine on the plan 
of Watt. The simplicity of the com- 
lunation, and the action of the steam, 
are such, that no M'ry great dimiriu- 
tion of eflect <*aii possibly take place 
in practice; Imt 'wo will asMime tluit 
the saving will be ID-llOths ; even 
then the advantage will be immense. 
The space, too, which would In* oc- 
cupied by an engine of forly lior.se 
power, will scarcely cxcce<l that of 
the present eylindcr. 

Vour readers may po.-si]>ly con**!- 
der my assertions clunuTical, but 
you, who are more in pos^cs^ion of 
the subject, will he cnaldcd t»i form 
ail opinion; and as soon arrange- 
ments are made, and the improve- 
ments properK sf^Mired, means will 
be taken to apply it puhrudy to some 
practical purpose, wliendiy its power 
will he defined, and placed hiAond 
all doubt. 

I am, Sir, &c. 

IDth Oct. 1824. W. GILMAN. 

P.S. X«>thing, perhaps, Illustrates 
more clearly the necessity nf the ob- 
ject my lunnhlc e^fo^r^ have been cii- 
deavoiiring to acconiplisli, than the 
following qnolaliou.s, wliicli a!-(‘deci- 
.sivc evidence as to the liltlc that lias 
been donc,l>} way of exjuTiment, re- 
lative to tluMiiost economical mctliod 
of pr(,diicingst(‘ani ■ — “ As to imilers, 
there is a prodigious dilfenMice both 
in pruiMie'e. and opinion ; ae-cording 
to sonn*, eight cubie* feet of con- 
tents — to olher<, twenty, are neces- 
sary for each hor't' powi'r. In the 
.Mctcfir, Sovereign, ami i'higinecM- 
(which liavc sm.dl lnMbT>), it re- 
quires ahout oiK' ton of coals in LM 
hours for each uimc horse pow<*r. Jii 
other vessrh it is double tlie quantity, 
or one ton for a four and a half horse 
jiower.” 

"Ilefercnee liavii.c hi cn made by our 
rorrespondent. m lie' piixate knowledge 
vve possess of till* improvtttneBts ne 
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has In prof^ress, we have no hesitation 
in saying, that we ciitert.iiii hut little 
doubt they will realize the full ineasuie 
of advantage which he lue^ here pro- 
mised. — K d.] 


ACHIEVEMENTS OP SCIENCE. 

It is well known to philosophers, 
that there was a time when the laws 
of the moon’s motions were so inex- 
plicable as to defy all human attempts 
to reduce them to any simple prin- 
ciples, capable of Iieiiig^ applietl for 
predicting her fiifnre situation for 
any ^iven liiiio uitJi exactness-; and 
the same could th<*n he said of the 
tides, tlic orbits of <*omcts, and various 
other jnu ticular parts of astniuoiny 
and natural philosopliy : hut by the 
iiiiwearied diliirenee and researches 
of a few jirofoiirid mathematicians, 
lliis mic(‘,rtainty respecting' them now 
no longer exists. 'J'Ikm'c are, indeed. 
Few things of this kind that eainiot 
by degrees lu*, hnmght to some sys- 
stem. l!)m])iric modes are first ap- 
plii'd of explaining and computing 
the several motions ; then hy inves- 
tigating, comparing, ami gradually 
approximating to the observations, 
we come at length to causes which 
rest ou established principles, and 
iillimatelv every apparent anomaly is 
accounted for by a reasonable and 
satisfactory theory. 


EXTINC.l'ISlllXG FLAME. 

Sin, — It may serve to illustrate 
the observations of Captain IManhy, 
in your oJIth Number, on the best 
moans of Jilxtinguishing Flame, if 
you will give a place in your pages 
t«) tlie following results, which I ab- 
stra<*ted, some time ago, from one of 
Sir Humphry Davy’s papers iii the 
Philosophical Traiisaetions : — 

Differciil elastic fluids have diffeient 
eflferts in extinguishing flame; nitrous 
oxide is the lowest, olefiant gas thcljighest 
as to this power; and this does not de- 
pend n}x)n capacity tor heat or density, 
hut on an actual power of abstracting 
heat, which isinncli highest in the ctnn- 
hustible gases, and which seems anala- 
gons to vmduct'uig power in solids and 
fluids. Steam has very low powers of 
preventing explosion, and azote has low 
powers compared to inflammable gases. 


'rhe iiici e;ised cooling fMiwerof the azote 
ill foinleiised mixtures i)!e\ents tin; eom- 
hnstioij from iiicie;ising very rupully, and 
the diminished cooling power in larefied 
atmospheres interferes with a rapid di- 
minution of the heat of corn bust ion ; so 
that at all prcssuics wliicli can occur at 
the surface of the earth, the atniosplieie 
still retains the same relations to com- 
bustion.” 

Ba th , 0 2, 1824. 


DOrUTS versus DIFFICULTIES. 

Sin, — In the ease of “ Doubts v. 
DiflieuUies,” it docs not appear that 
the ])lain!ift‘ has clearly established 
his jroint. To use the (piaint expres- 
sion of Lmnnr Scouts he ought to 
have estahlislied it ‘'in law and in 
/act.” 1 feel pretty certain that your 
Correspondent “ A.” has neither 
wielded a screw-drircr, nor sluikcn 
his twa paws over a Turkey stone, so 
long as I have ilone, otherwise he 
would have hemi of a very difrcrciit 
opinion. 1I(‘ savs the ah^u^ion 7nu»t 
ixidenthf be produced fromameeha- 
iiical, and not by a chemical action. 
I would ask him. How docs he know 
that f I never found it difficult to 
k(‘(*p the water upon the siirlaee of 
a 'I'lirkey stone ; and although water 
may have j>een frequently used to 
the axles of wheels, yet it is only 
iilgar philosophy that instructs us 
to believe lluit it acts as an unguent. 
.\s to the pei'pcndicularitif of the long 
screw-driver, this is too childish to 
need a refutation, as even/ mechanic 
who is in tlie habit of using a tool of 
that description must he aware of the 
erroiieousnessof “ A.’s” explanation. 
Fv>r the present, however, I pro- 
nouiiee that the extra jiowor arises 
from the greater elasticity of the 
long screw -driver, and I would wish 
that your (Jorrespondent would enter 
more keenly into the discussion, be- 
fore you think, good iMr. Editor, of 
dismissing the subject simphciter. 
'^riie ease, to my view, renmius in 
statu (luo — let him send it t( .i tzaiu 
dam, and pray let us lum* another 
hearing. 

I am, Sir, 

Voiir obedient servant, 

Niciiol Dixon. 
Red Lioii-street, Clerkeiiwell. 
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PLATINUM. 

When Platinum is pure, it is of a 
Bilvery white, inclining to iron «rcy ; 
it resists an intense lieat without al- 
teration, but may be easily fused in 
the focus of a biirniinr lens. It is 
tarnished with much dilliculty, and 
hence the use which is made of it 
for the touch-holes of fowling pieces, 
&e. Its identity may be ascertained 
by the following test. Dissolve it in 
oxyinuriatic acid, or a solution of 
chlorine or nilro-muriatic acid (the 
only substances by which it is soluble), 
theii add a little Inuriate of tin to the 
solution, when the platinum will be 
precipitated of a reddish colour. 


t;OOD SALT. 

A difference, in point of (piality, 
greater than is generally imagined, 
twists between .«alt recently manu- 
tactiired, and salt which has under- 
gone depuration, and been well 
drained from the brine and bittern. 
Iloceut salt is not well adapted for 
preserving meat, or the uses of the 
table ; it imparts to meats a bad 
taste, >iliatcs their colour, and pre- 
vents them acrpiiring that firmness 
which is essential to their preserva- 
tion. It inorejover, sidi^'ct to 
great wa^te during it.s conveyance to 
any dbtance, us it (ii^holvcs in a moist 
air, and rims into a rmiiid state. Salt 
which is of a good age may be distin- 
guished from recent salt, by a taste 
penetrating, yet free from bitterness; 
by the soliclity of its fabric, and by 
its not deli(|iic.scing when exposed to 
a moist atmosphere. 


TRUE AND FALSE VIOLET.S. 

The violet cobnirs imparted to silk 
are of two kimls, true and /J//se. The 
true are produced from cochineal and 
savory ; the false from savory alone. 
In order to distinguish between them, 
drop a little of any acid on a piece of 
the cloth, or expo.se a piece of the 
cloth to the fumes of any acid ; if the 
\ iolct hecoiTics changed into red, it 
is a proof that the dye was of that 
tlescnption called /a/sc. 

Open Daylight. 


ANSWER TO INQUIRy. 

NO. 60.-EXTRACTING FAT BY STEAM. 

Sib, — In Number 55, Inquiry 66, 
of your IMagazine, T. J. requests to 
be informed of a method to extract 
Fat by Steam, or in a way that it 
will not come in conlaet with the fire 
heat. 1 would n'commend him to 
use adouhlc furnace (of copper), and 
that the cavity between the two divi- 
sions should he kept filled with water, 
and made steam light, uith a self- 
supplying water-cock, and a safety- 
valve. With a furnace of this descrip- 
tion, any degree of heat may be applied 
to the smallest (piantity of greaves 
or dregs, and the fat rciide.red would 
be found to be of a superior white- 
ness, which 1 believe also to be a de- 
sirable object. 

I am, Sir, &c. J. 

Paternoster- row. 


Erratum — Inadvertently your Prin- 
ter has u'»ed .'in last XinnlxT, page (jy) 
the sign of a fluent i /) instead <'f that 
of a ro4it (s/ ., to the formula for the 
“ Cent re of Gyration,” which has made 
it totally wrong ; it should he 



CORRKSPONDKNCi:. 

Sir, — Being particiilaily desirous of 
obtaining a sight ot .Mr. Kiliiigton’s Patent 
Cock, a description of wliicit is given in 
No 57 of the iMcclianic."’ Maga/itie, I 
was much pleased to <ec, in the last 
Numher, Mr. Kllingt»)nh«iil infonned you. 
ill answer to the iiuiuiiy of G. M B, that 
his lock Mas to he had at the Balloon 
Iioiiinoiigery WarchouM', Bishop'.gak' I 
Mas iiiufli disappointed, oil calling there, 
to be iiitornicd that they Inad no lock of 
that dc'*cn|)fion, neillior did they know 
any ‘■iicli pcr.'.on a-* Mr. Kllingtoii You 
will much oblige me by noticing this in 
your M.igazine, a.s it may lead to aii ex- 
planation, and I may yet get a sight of 
lhi.s lock. 

1 am. Sir, 

A CADINET-MAKr-R. 

Oct. 2:)lh, 1824. 

We have to request indulgence 
from our other Corre.spondents till next 
week. 


Communications (postpaid; to be addressed to 
the Editor, at the Publishers*, KNItiHT aod 
LACEY, 55, Paternoster-row, London. 
Printed by B. Bbxsi.xv, Boft-eoiirt, Fleet -stscet. 
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i;:c?ri:ss or (;oiMX(; at THr roval mint. 

[f'uhUnued fifnn oat luit 2\umber.) 



Fig. 2 of the Engraving piofixcd to out 
last Nuinbcr iTpiesriits tlial paitof t)*u 
poiiiing inai liiijG in wliicli tliu pot 
plan'd: 7/f is an axis, wliirli is niouiilfd 
in the fianic of liir. I l»y the* t»ivots at iis 
ruds. To this axis is tixcil a cradK', 
wliich renivi’s tlic* pot. 'f'he fT.id'e* is 
joined together so as to open and .'•hr.t, 
and the screw m diaws tin* paits toge- 
ther until they will fit. The pot \> is an 
arched rack, ronning a coriiiMu.it'’oii of 
the piinci[i:il b.irs of the ciadle. When 
the ciadle is in its place, as in fig I, the 
rack L is engaged by a pinion K, aifd can 
thereby be elevated so as to p-nir out 
the metal at a lip or spout, which i.s 
made at the edge of the pot for ibe 
purpose. The axis of the pinion K is 
turned by means of the uinrti O, with a 
train of wheels, DE, Ffi, and K ! The 
man wjio turns this winch stands before 
the jKit, so as to see what he ts doing. 
Tlie frame of the {tour ill', machine is sui- 
voL. nr. 


ficientlN evident fi nm the frgiire. It is .so 
nuule as to le:u e an open space beneath 
for the caiuaye coiiiainiiig the ingot 
iiioid(l.<. 

Eig, [ h A sinuate \ie\v of a pair of 
ingot mould.*'. 'I he i’\o p.uts, 11 and S, 
pat tiigi'ther, and loiin a coinplfte mould, 
a-s 'honn in tig a. 'riie iijiper ed- e of 
fh'* nioiilli i.x a little enhogtd, to facilitate 
the ponriu ol the metal. '1 he mouids 
aie made of ci^t iion 1’lu* part K 
lias tin* boitoni and one .''ide foiiiiecl on 
it, and tin* oihi r }n!i, .S, Jia.s on.* side 
foim.-d on it. Ib foic the moulds are 
med, they rnc htated in an iion clo^tr, 
v.hnh ha.s tines surrounding it, and they 
:ire tbcfl nibbed on the insidi '-.iLh lin- 
seed oil. 

P Q, fig. 1 , is the raniage into whioli 
ft row of Ihcse inoulfis is placed, as 
shown at J, arid they are screwea un 
rinse by two sciew's, pp, so as to hotii 
them tight; tho moulds rest upon a plate 
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whirh i8 siispeutled by screws y, at eacli 
fiid, and can by that means be raised or 
lowered to snit different height* of 
mould?. The carriage is supported on 
lour ^^lleels, QQ, which run noon a rail- 
way. P P is a rack fixed to tlie bottom 
plate of (lie carriage ; in this rack a cog- 
wheel, N, acts ; the cog-w’Iieel is turned 
by a pinion, which has a handle, O, fixed 
nj)uii it; l)> turning llie hanrlie the car- 
nage is nio'\ cd along tlie rail-way; and 
any one oi the moulds, 4, can be 
liron^lvl under the spout of the pot, 2; 
then, In inrningthe handle D, the pot 
can he ineliiu'! --o as to pour tlie metal 
intii tiu' nioMld until it is full. 

la the silver inelting-lionsc there arc 
tiiiht inciting tuinac»‘>s, two cranes, and 
two poiuiiig niaehiins. Each eiane 
St, 111. Is in tlie e.-ntre of Inar furnaces. 
In c]\ cwiiiniamliiig the eeiitic of each, 
Old coiivc\s tii(‘ jiots to the pouring iiui- 
< iiiiie. 'The ei-lii fninans are workctl 
time liraiN daily, an 1 ‘ Mcli pot Contains, 
upon :iM average, '1 roy, making 

ilie lot.d iiielting U',0i^i0lhs. M'here are 
tour null to each four tiirnaccs; each 
part) poui their on 11 jiots, and the whole 
meltings are tiuidied, fruiii tlic time of 
fust ehaming in the morning, in little 
more than ten hours. 

'riie wliolo of the silver meltings are 
condueted under the supoiintendeucc of 
the siirs*Nor of tlie meltings; and he 
allows m» silver to he delivered to the 
company of moueyers by the meker, un- 
less he has a written order from the 
King’s A'isajer Master, authorising such 
delivery. 

The ’meltings are performed by con- 
tract with the Master of tlic Miiit and 
his first clerk, as iiiclter. He is rc- 
‘•poiisihle to the Master for all the bul- 
lion he receives and delivers w’eight for 
weight, which renders his situation oue 
of coiisuleiahle risk and great respoiisi- 
bilitj. He also finds seeuiitj for tlie due 
pcrrormaiiee of the duties of his offlee. 

'J'lm hai .so) siJver,ofthc approved stand- 
ard, are delivcied over to tlie mouevers, 
who pel form the various pioccsses of the 
coinage under contiact with the Master 
of the Mint, always deliveiiiig weight for 
weight. 'J'hey also give security for the 
due pcrfoimanee of the duties of tlieir 
oflice. 

Keferring to the accouiil of the ope- 
ration of Koliing, given at p. 23.'^, vol. i, 
we iiow' proceed to describe the ina- 
(hiiie by which the plates of metal fiom 
the rolling mill are cut into slips of a 
convenient W’idth for cutting out the cir- 
cular piece.s or blank.s which arc to form 
the coin. This width is generally that 
of two crovviLs, two half-crowns, and 
shillings. 

'fhe first and second of the figure.? 
gi\ n wMth this Xuinber are re pre.se iita- 
liwji ol uu'chiii*". Lfi is astiong iron 
fr .me, v/lucli is hi rawed down to inc 


ground sills of the mill, so that ihe cog- 
wheel 1) will be immediately over tlic 
shaft wliieti turns the rolling-mill, and 
can be iiinied by *i eog-whcei upon that 
shalt. 'rhe I'og-vvheel D i>. fixed upon 
an horizontal axis IH), which is sup- 
ported ill tlie frame LL. AA is a simi- 
lar axi*? pi. iced at the top of the fninie, 
and tnnieil round by a cog-wheel C, 
w^'ich engages with the wheel D. On 
the extrenie end of each axis, A and 13, 
a w'hecl or circular cutter, K and F, is 
fixed. The edges of these aitters lie in 
elo.se contact l.iterally, and overlap each 
other a little. The edges of the cutters 
are made of steel hardened, and they are 
tinned very truly circular, ami the edges 
wdiieli overlap nro made veiN true and 
sipiare. AVliilst they are funiing round, 
if tJie edge of aiij piece of ni(‘laf he pre- 
sented to them, it will be cut or divided 
jn*vt ill tlie .same manner a-* a pair of 
shears. M is a narrow shelf, upon which 
the plate is sup|)orte(l wlu n it is pushed 
forwauls to he cut, and (1 is a guide 
fixed upon the shidf; the edge of the 
plate ot metal is applied ag.viiist this 
guide, whilst it is movi‘d lorvvaid to the 
cutter.'^. ’J‘Iie guide is mov cable, and the 
distance wliich it stands hack from the 
cutting edges, or line of contact of thp 
two cutters E F, determines the breadtli 
of the slip of metal which will be cut 
off. 

To giro the.<e .slips of iiu'tal the exact 
thickness whiih i.s reipiisite before they 
are cut up into blocks, they are subjected 
to a moic delicate lolling; or they are 
drawn between dies by a machine, in- 
vented b\ Mr. H.irton, tlie pic.^'cnt Comp- 
troller ol' the iMiut. 

The third figure given in our pre.sciil 
Num!)er*re]jreseni.s the liiiishing rollers, 
viewed at the end of the Irame, in order 
to show the manner of adjusting them; 
foi it is only in tiiose parts tlKit they 
differ from the great rollers : n is <»ik' 
of the pivots or cenircs of the upper 
roller; it is accurately lilted in a col- 
lar of hras.scs, wJiieli collar is held 
down in a cell at the top of the stand- 
ard by a cap «/, with^ two bolts and 
nuts. Tlie.^c are not inteiidcil fur the 
adjustment of the rollers, as in the for • 
mer in.stance; hut tlic lower roller Is 
moved for this purpose. The pivot h of 
the lower roller is received in a brass 
healing, which is moveable in the open- 
ing ill the standcird-frauie, Tiie brass 
rests upon a wedge c, which is fitted hi 
a cros.s mortice through tlie standai’d. 
By forcing the bi ass farther in the wedge 
ot the lower roller, it will be moved 
nearer to tlie iijiper roller. 'I'he standard 
at the otlier end of the rollers is made ki 
the same manner, and the wedges of 
both must be moved at the same time. 
To give them motion , a screw, /, is fitted 
into each wedge, and upon these screws 
are worm wliee!.?, which are both 
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aioved by worms ciit upon iui liorizoiital 
axis, that extends anoss troin one end 
of fche frame to the other, .md has a han- 
dle at the end to tinn ir icjund by, and 
move the seiwvs and wedi'os botli hi 
equal quantity ; I is the table on whii ii 
the metal is laid to present it to the 
rolleis. 


GEOMETRICAL EXERCISE. 

The introduction of fieoiiictneal 
Iv\crcis(‘s inlo your excellent Journal 
will have ii ^nvater tciideiiey to e\'<*iic 
ii tiiirst aiiionr'- my brotlicr triwlo'.- 
lueii for philosophical instruction, 
til in any other scheme you cmihl 
pos-ihiy de\isc, and partienlarly so 
if they are treated in a form'snited 
to the cajKicity of those for whom 


they arc intended. Althous^li the ge- 
nerality of meelianies ari* (li;.plc‘;ised 
v.'itli the sight of a ge(mi»:tiieal llioo- 
rem (from exjierienee J kii.r./ tills to 
he true), yet, if moderately per^i'^ted 
in, the plan will uhimat< ly prove 
.suce.'.^sful, for truth is mighty, and 
must jn evail ; and however rude unfl 
savage men may be, yet they arc al- 
wavi open to reason and eonmum 
sense, if left to think for themselves. 
Orfainly no study can he belter eaU 
cuhiled than geometry lor awaheii- 
iug' the dormant qualities of the mind, 
unil fi rci/i^ them into acliou. 1 s(?uo 
you licrew ith aiiiillu'i' I'.xereise, which 
you may, perhc'.x>‘h think vvorthy of 
a place in the “ Mechanics’ AU,- 
gaziiic.*' 


H 



liCt ARC be any angle; bisect it 
by the straight line R I), and from 
the vertex R hit fall tlic perpendi- 
cular RR. It is required to t»rove, 
that ii !) R B=A C R I B A C— that 
is, twii’c the inagiiitudc of the angle 
DRK is cipial to the dilFerenee of 
the angles A C B, RAC. 

Another grand object which will 
be attained by exercises of this nature 
is, that it will enalde the moelianic 
to read philosophical books with 
greater case and pleasure, by giving 
him Ji distinct notion of algebraic 
equations ; and if you insert them, 
they Will be read — if read, tliey will 
be ’uiide.rslood — and if understood, 
I presume you have arrived at the 
smnmvm bonu/n of your good wishes 
towards mcehanics. 

I am, Sir, 

Your obedient servant^ 

James Yule. 

63J, Red Uon-street, Clerkenwell, 
Sept.j25, 1824. 


RCTIIVEX’S ECCEXTIvTC WHUJ.i. 

A new application of the prii-iciple 
of the Inclined IMaiie has lietci in- 
vented by a Mr. Jvutivveii, of Jidiii- 
burgb, which promises, at first sight, 
to lie of very extensive utility in the 
arts. 

Let the reader coneeivo an iron pinion, 
driven l)v a vvine'h, and rev olviug verti- 
cally, anil a wheel of the same metal, in 
the same position, with its vim resting 
on the pinion, and i evolving by ineaiih 
of the contact or friction of llie surfaces. 
Ill tin.s position theyexaetly lesemble the 
wlieei and pinion ofaeominoiicraue, ex- 
cept that they have no teeth. Snppo.se 
the wheel to have its axis [ilaced, not in 
tiie true centre, but a little on one side 
ot it, so that the radii (or spokes) ol the 
one sideMre an inch shorter than those 
of the other ; it is plain, that if we begin 
wheie the bhortcst radii aie ir. contact 
with the pinion, and make tlic whetd re- 
volve half wav round, the longest radii 
will then take the place of the shortest, 
and the axis of the wheel will be pushed 
or protruded one inch farther than it was 
from the axis of the pinion. It is this 
protruftion Dj the motion of an eccentric 
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wheel that constitutes the mechanical 
power of Mr. Ruth veil’s machine. 'Phe 
ax'.^ of the pinion turns in a ti\c(l box or 
gudgeon, while tlie a\i.s of the wheel is 
allowed to move iii- and down, within a 
longitudinal apeiturc; and by ineauN of 
iron rods or pillars resting mi the latter 
axis, the pressure is tr.iiisferied to a 
platform in tlu- upper })art of llie frame, 
and mav be there applied to any purpose. 

?Ir. Rutin en varies the foim ot the 
wheel according to the object he has iu 
viev.. InsoinecaM's it U elliptical, in 
fconu' 'pinl, in others it has a heait 
slunr, and in others he employs, not an 
einii' wheel, hut a ‘sector emhradng 50 
or t ■') degrees ; and though the motion 
of tlie pillion is comiminieated to the 
li\ toe (oniact of their siu faces 
iiie-ely, *\et v* heie the eeeeutikity is 
gi\at, i'.e cuM> teeth tor seeuiity. 

riu' nerhaniciaii will easily discover, 
that the power in this maehme is esseii- 
t: . '\ Miat of the inclined plane. If, from 
the a\is of tlie eccentiic wheel, we de- 
sc-ihe aeiieie touciiing the ciicuiuference 
on Jiie iii'ide at tiie shopte.''! ladiu.s, it is 
evio'ent tliat tlie cie.>cent wlildi lies he- 
twten thi'. eiitleand theevreriorcircum- 
lereiiee may he cnii'.idertd us a wedge, 
which, in the cmll^e of 'the re^olutioni is 
intiuded hetw'cen tlie two moving bodies, 
and toiC''> the one to lecede tiom the 
OiliU’. Now the Mipeiioiity ot this uio- 
difiettion of the inclined piulie over those 
in ro.niiion use, see u to he clib lly tluse ; 
— 1. '1 he principal poitioii ot the'friciion 
is that or which, in the case of 

niLlal on metal, i.> pioh.ihly not the 
tweeriefli part of the friction of A//V//V/g^. 
I’lie porfioij of the friction coii'istingof 
tlhlh u is that of an axle within its 
gudgeon, whicii of all kinds of sliding 
iiictioii is the Miiailc't. 2. As compared 
with the sciew' and w'c may add, the 
hyilianlic pies'.;, it has t'.jis grand ad- 
van Mge, that the power admits of every 
degree of uraduatioii, while that of the 
forni'*r is peitectlv uniform. ISuppO'se, 
for n^ianie, wew^oik with a screw to 
com pres> cotton into small haul pack- 
a es for i^^xportation ; then, since the 
resistance increases in a very high ratio 
as the conipression proceeds, we may 
begin with one man, rnit we shall jlti- 
inately in ed to ^unploy ten, because the 
power of the screw is no .,reater .n the 
Jast sMge than in the first ; but, wdrh 
Mr. Ratio til’s machine, we accomplish 
that by the gradual ioii of the power, 
which ill the other ca^e cfui ohly be ef- 
ft eied by an increasi'd application of liu- 
r.: sfierigtli. By varying the curvature 
‘ji the wheel, we can multiply the power 
so thrit the Katiie appllcatioo of human 
hu' whifl. produces a pi-essure of two 
touviii th(‘ til. -if stage, shall produce one 
ol A bundled tons in the laVt. 3. This 
aecumiilaiion of power, which is of in- 
estimable iniporlaiice in many cases^ is 


soiiieiimes effected by a coinbinatiun of 
levers. Rut over such combinations, Mr. 
Riiihven’s eccentric wheel has these ad- 
vantages : first, that the mechanism em- 
ployed is decidedly .simpler, and the fric- 
tion iiiidonhtedly iiiucli le.ss ; secondly, 
that the elasticity, which often defeats 
the efficacy of coiiihined levels, is com- 
pletely ohViiiied; ihiriily, that we eaii 
\ ary the ilegree and meiKure of grada- 
tion ill ail) w'ay, with much greater fa- 
cility; timrthly, the machine can be so 
formed lli.it its motion shall be eonstaiit 
and ]>n)gre>si\c, wit bout stops or biick- 
waid movement'', as is tlie eu'.e ot lei era. 
liiileed, tlie inventin' think-', llwUscaicelv 
any ta.'sk can he propo-ied to him whicii 
he is not able to peifoiin. lie is pre- 
paring an engine at tliis moment lor 
jnmeliing, h\ meie pie-.su!e, holes of an 
inch sipi.ip* through hais of cold iron, 
fiie-eighlhs of an inch in thiekiie-'-i, by 
the sticiigth of a single man. 

With legai'd to tin- power o' (his in.l- 
chine, it is estimated thn.. ; 

Supposing a man, who p.ui' uidi a 
force of nminds, to tinn a winch of 
I.') inches Kwlins, ini (lie cAis of w liieh is 
a pinion of two inclu's in dianieirr, ope- 
rating on a sj)iial wheel six feet round, 
ami of half an inch of eccentricity f which 
gives an inch of in'otrinion; ; then the 
elfect will he as follow's : — x IT) x 72« 
;t2,4{)0 ; tliat is, supposing the eccentri- 
city to be jierti'Ctly uniloim, a constant 
prt^suie would he piocliiced equal to 15 
tons, or a body 1.) tons in weight would 
he lilted one ineli : hut hv uukiiig the 
ccceiitiicitv vary at diircren’t porthins of 
tlie circniii'ereuee, the pressure may be 
made tea times a.s great as liere supposed 
at a paiticni.if point. It is scareely ne- 
ce.s.saiy to add, that in this case it’opc- 
rates only through a tenth part of the 
space. 

PROJECTILE AND GRAVITATING 
FORCr.S. 

)SiR, — Perhaps the l)(‘.st way of 
scttliiiig the rpie.'^tion at i.<»sue hetween 
JV'Iajertintgun and in y. self, will be to 
give tlie inarheinatieal iiucsligutioii 
of the following proposition, though 
I do not think myself bound by what 
lie has advjineed to do so, as his reply 
is any thing hut the application of 
mathematical calculation to the phe- 
nomena of Nature ; and I beg leave 
to observe, tluit tbough yourtlorrea- 
poiideiit alludes to the analytical in- 
vestigation by means of the lliixional 
calculus, it is my tlecided opinion, 
that when a problem tan be resolved 
without such aid it is much better, 
as it is uiuiece.ssary to explain that 
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by principles dilficnlt to be uiider- 
atood whicli admits of a solution by 
more obvious methods ; and 1 think, ^ 
if we can dcmoiLstrulc the truth of 
the following proposition, Majcrtin- 
gmi will be sii(li«*iently answered. 

Proposiiion. 

When two or more bodies revolve at 
9 qual distances from the centre of their 
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orbits, but with unequal velocilies, the 
central fi)rccs (that is, the gravitating 
h.rces) necessary lo retain them in 
thei*- orbits will he* to eadi i ther as vho 
sqiiarea of their velocities^ that is, if 
one body revolve twice as fust as the 
other, it will require four times the re- 
taining force llie other docs, if with 
three times the velocity it will require 
nine times the retaining force to make 
them describe equal orbits. 


\ I 



Demonstration. 

Let A D F represent a circle whose 
centre is C, and let A B be a tangent 
to the point A ; now, let there be a body 
impelled by any force from A in the 
dire(;tion A B ; let there be a force 
ai^ting from the centre C on the body 
at A, which will tend to draw the body 
from A to C; and su]>posethe»e combined 
forces are such as to cause the hotly at 
A to revolve in the circumference of 
the circle A D F. 

' We will now estimate the force ex- 
erted to produce the deviation from a 
right line to a circular one. Let us 
conceive the point D very near A, and 
through D draw F D ; then we may, 
as the points D and A are nigher to 
each other than any finite magnitude, 
consider the arc A 1) and the chord Al) 
to coincide for an inconceivable .small 
distance, and we may use the chord 
A I) or the arc A D in our calcnhuion 
as the same line; then A B will repre- 
sent the projectile force, and A E the 
gravitating force, and the body will 
describe the arc Al) by their united 
efforts; and as A FI is the gravitating 
force or space the body lias moved by 
virtue of the central force, it will be 
always proportional to the force itself. 


The value of that line or A E is now to 
be ascertained. Join the points D and 
F; then (by 31st of Euclid III.) the 
triangle ADF is right-angled at D, 
and, consequently (by the yth and fith 
of Fmclid VI.), A E : A U AD : A F ; 
A D- 

hence A E = — 7 —,,“ = stud as the s\rc 


A D and the chord A 1) arc supposed 
equal to each other, v.c have A E = 
arc A . 

— — ,which IS a correct expression. 


denoting the force of gravity necessary 
to retain a 1 evolving body in a circle. 
Now, as the space a body would move 
ill by the lorc*c of gravity is as the 
square of the time that action conti- 
iiiits, let there he any other point, as 
L, ill the ciicuinference giv'cii, if we 
make A J) — A G — T, and S the 
.space the body would move in the time 

I, wc shall have ®>*ben, 

A F 

us the motion of a body ie circle is 
uniform, we shall have t . 1 AD : 
AG; square thiw proportion, and we 
have : "P : : A D* : A G®, or, altering 
the position of the first proportion, we 

bavc/> ; T* :: - ^ - p r i b. Now, com* 
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paring these two together, we have 
A lYi 

AD« : AG* : S, which, turned 


into an an equation, Avill be S y A ])* 

AD® X AG^ . « AG« . ^ 

= , that IS, S= -r-iT-; that 

Ab AI' ' 


is, tlie space along which a body re- 
volves in a circle is always equal to the 
s<iHaro of the gravitating force divided 
by the diameter of the circle in wliich 
the body revolves. Hence it follows, 
that the central forces neressary to 
relciiii tlic circiiiufcreiicc of a circle 
iiiiist he such as, if we suppose the pro- 
jectile motion to cease, would cause 
tlie 1 ) 0 ( 1 } to move towards the centre 
of (he circle over a space or distance 
etjnal to tin* .^tutare of the arc of lie* 
iircle (lesenbod, divided by the diame- 
ter oi' the circle, and, consirqucnlly, in 
e\*M} case, will he proportional to the* 
square of tlie arc the b(»dv would de- 
scribe ill a given lime, divided by the 
diameter of rhetircle; and hence the 
('»■."// of tlie central force is prupor- 
tion:d to the stfuart: of the arc the 
hod\ dcscrilied in agi\en time, divided 
by the diameter ol tiie circle. Nuw', if 
the velouty in the ]»oiut A will carry 
the body t > J) iu ;< time.s, it will carry 
it from A to G in 2 v times; but, sup- 
nosing the velocity at the jioint A to 
be doubled, it will reach the point G in 
the same time as it 'Would in the former 
ease reach D. Now, as v:2v :: 
tircAJ)^ arcAG^ , 

— VT~ ■ ""Xf”” ’ ^ ^ ^ 

arc A 1)2 arc A G2 

— A*l-^ — ^ — A”F — ' !» X arc 

A D2^2 V'a arc AG®, or i/ : 2i» :: AD® 
A G- ; then, supposing the arc A J) 
be assumed as unity, or 1, and the arc 
AG as twice ita value, or 2, then we 
shall hayc this proportion, as n : 2 :: 

AD® ^ 1 ; .AG* i. i2.E. D. 


The same kind of demonstration 
would liavti shown, that when iJic 
body revolves in any orbit, as the 
cllipnc, uarabohi, ike., the same law 
holds jood ; but the culrulatioii 
would have embraced oinc proper- 
ti(‘s of the eunic sections, which 
would have lenathencd tlie calcu- 
lation imiieccs-'.arily, and perhaps 
perplexed the general reailcr. 1 
tlmijglit tlie investigation, as regards 
circular orbs, would be quite stilli- 
cic.nt, and also because iVlajertingim 
^ceiris to found his objections rcspei-t- 
iiig llnin in parlicul.ir; and shall 
heic only add, tliathad we given the 
aolution ivspcding other orbits, we 


should have had to consider the pro- 
perty of revolving bodies from that 
of their describing ecpial areas in 
equal times, instead of that of de- 
scribing equal parts of the circum- 
ference in equal times. 

Having HOW', I think, satisfactorily 
proved tin* jiroposition, I have only 
to thank Alajcrtingim for his outuubU: 
reference respecting what Benjamin 
iMartin says on the subject, ; and also 
that when lie conics to the conclu- 
sion, that the fluxion of the projec- 
tile force iiifiilitely exceeds the Jinxiun 
of the central force, be does not 
mean lo assert that the central force 
is, in fact, nothing, or of no etfcct ; 
f(/r, if he did, it wamld be the same 
thing as asserting, that tln'jirojcetile 
fon*e is of sulheient to c,ul'^c a 

body to revolve in a cireulai* orbit, 
wliieh is not even maintained by the 
IMajor liiinself. 

1 shall conclude this paper willi 
wdiat I conceive to be the iiicaniiig 

of the fluxioiial expression, i.1 - j ^ 

referred to in Martin’s .Mathcinatical 
Institutions, page 7'k 'ol. ir., which 
is simply, that the versed sine of at: 
infinitely small arc i-*, in coinpaiison 
of^ the radius, as a mathematieal 
point is in cmnparison to any linitc 
line, or as a fluxion is in conqiarison 
toa flowing quantity ; for, as a jioim, 
which is of itself of no finite mag 
nilude, may be conceived by it, 
motion lo generate a line, so ina\ 
the combined elTorts of flic projee' 
tile and gravitating forces cause a 
liody to revolve in tlie circumference 
of a circle, though the projiortioi* 
th(‘y bear to cacli other may be less 
than any finite magnitude. ’ 

As to theealcuIationsMajertinguii 
wishes me to make, as they cannot 
tend lo elucidate the subject, or an- 
swer any useful prr/(7/V«/ piiqiosc, if, 
would be only iilling vour useful 
pages, to the e\(;lu'«ioii fif what I hai < 
ahvays thought and still believe to be 
of more, benefit to mankind — the im 
provement of the meehanleal arts ; 
for it has always licen my maxim to 
employ tli(‘()ry only wdiere i»raclice 
is likely to be liencfitted by its ap- 
plication 

I remain, .Sir, Ac. 

Oct, 2."», b<24. G. A. S. 
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MECHANICAL SOLUTtOX OF A AJATIiEMA I'lCAL PROBLEM 



SrR, — Prcsiimini'* that a rncchain- 
ral c\i)laiiaiioii <^1’ Euclid’s far-famed 
and ijccaierally considered dillljcult pro- 
|)o^ili()^ would he acccptal)lc for your 
pji^^es, r have, after some coiisidcr- 
ahic trouble, formed t^vo diagrams, 
which are so clear a proof that the 
two □ , forinetl upon the base and 
perpendicular of a rij^ht-aiipfled tri- 
angle, uiv, tocfcther, equal to a □ 
forincil upon the liypothciuise, that 
I coiicei\c this fact will he as cvi<lent 
to vouiii^ mathematicians as it al- 
ready is to the learned. The different 
shades of colour in the diagTam show 
the parts u Inch correspond with each 
otlier; and the whole maybe proved 
correct by drawinjj the tiirure, and 
afterwards cutliiu^ itiiitc* the several 
pieces marked, ami applyinrr them to 
each other. 

T am. Sir, 8:e. 

Mechanicus. 


EXPANSION OF WATER IN FREEZING. 

Sir, — Your Oorrespondent, who 
calls himself Codidus, in your 
62(1 Number, appears not to under- 
stand exactly the partundar part of 
the law of the expansion • and con- 
traction of water, to which, in the 
article copied from The Chemist, the 
term “ miracle” is applied. This is 
not the circumstance of ice occupy- 
ing more space than water, for many 



other substances as well as water 
expand on cry^tallizill^• or changing 
from a liipiul to a solid ; but lung 
before waiter begins to crystallize, it 
exp'ands in cooliivg. Iron, mercury, 
and the other substances with which 
water may be surrounded, continue, 
after sulking to the fortieth degree, 
to contract as the cold increases, 
while it alone begins at eight thcr- 
inoinctrical degrees, before it crystal- 
lizes, graciiially to expand as it cools. 
It is obviously this fact, not the 
change of hulk in the act of freezing-, 
to which the Editor of The Chemist 
applies the term miracle ; and when 
all its beneficial consequences on the 
economy of nature are contemplated, 
though T cannot at present stop to 
enumerate them, it well deserves, 
not the taiffic of a miracle, perhaps, 
for it is a constant result, but to excite 
our admiration and wonder. If your 
Correspondent, Sir, had read the 
^‘Mechanics’ Magazine” with as 
much attention as *^1 have, he would 
have rec(dlcL‘led that I\lr. Leslie’s 
experiments on producing artificial 
cold arc recorded in its pages. In 
these experiments the lyater freezes 
in the most complete vacuum we 
can create, and the iiion v ompleto 
the vacuum tlie. more speedy the 
congelation. 1, thcieforc, beg leave 
to doubt that water r.bsorbs air in 
freezing, and must still think that 
even tlic alteration of hulk which 


104 


METROPOLITAN WATER-WORK COMPANY. 


takes place when some bodies change 
from liquids to solids, is not explained 
by your Correspondent’s gratuitous 
assertion of “ the aihnixivre of tin\” 
But although the general phenomena 
of crasfal/iztiiion were more happily 
explained than at present, the gra- 
dual expansion of nater by cold, 
after it is cooled down to the fortieth 
degree, ^v'ould still remain an fxcep- 
tion to the general fact of all bodies 
contracting as they cool, to which 
even water itself, when above the 
fortieth degree, conforms. 

I am, iSir, 

Vour most obedient servant, 

T. H. 

METRO POT.ITA N WATE R-WORK 
C(>:iP\XV. 

?:n,— isig » project on foot 
for e-'t^bli'-hing a Company, to he 

dc'^Lnared the “ AlcfropiditanlVater- 

worK C( m]j f)y,” liming lor its oh- 
jocl; the of t!:e metropolis with 

pn'v iJii l A', liolLe-onK' water, to be ol>- 
tahnu! rV'iio tin^ sju’inii'^ ludow the 
bine cl. A, al.'out iatlionis depth, 
I fiiay be entitled to maUe a few ob- 
senatioii^ in favour of the projeet, 
thuijgh entirely unconnected with, 
and Li.ihiiown to the projectors, on 
account of my liaving made a propo- 
sition to the 1 directors of the Imperial 
Gas Jiiijlit (.'oinpauy, wlien their 
works were erecting, to the same ef- 
fect, some tw o years siiu*e. 

Being fully convinced, from the 
peculiar rircumstance of water rising 
to the surface, or nearly so, in borings 
of from two to three hundred feet in 
depth, arising from its being con- 
fined below’ its natural level by an 
impervious clay, that wc, couhl, by 
being enabled to >ink .shafts to so 
great a depth, draw .snllieienlly be- 
low such le\cl to ensu-c almost any 
supply ; I took a favc arable oppor- 
tunity of suggesting to the Directors 
of the above (’otnpany a plan to that 
effect, and likcwi.‘;e for the employ- 
ment of any extra pow er that might 
be rcqnire(f, beyond what would have 
been necessary for such purpose, 
which was to be effet ted by forcing 
waier through pipes, and thereby 
c^aiveyiug the power of the engines 
so M in act on, and give motion to. 


machinery at any distance — I say 
a favourable opportunity, because the 
necessary power might have been ob- 
tained from their w'orks at little ex- 
pense; and when they were erect- 
ing, it w'onld have been an easy 
matter to ha\e formed them for the 
<loul)le, or, J might say, the triple 
purpose. 

Prom the great extent of these 
w’orks, a number of large engines 
might be kept at work by placing 
boilers over the retort furnaces, if 
projierly constructed for that pur- 
pose, whereby steam eould pro- 
duced at little or perhap.s no a.ldi- 
tiopai cost of. fuel ; hence the juolit, 
ari.^ing would he m’qulred at merely 
the. I'xpeiK-e of a few engine men, 
turncock', wear, le.ir, iv.e. afuT tlie 
\\{»rks were once completed, whii‘]i 
would have enabled the t.’ompany to 
.supply pure water at a rate miii-li 
uiulerany otluu’, ami render I lie con- 
cern one of the noblc'st of llie kind 
ever undertakt ii. 

I was not aware, whcti 1 luade iho 
proposition to tiie (’om[>an\, tliatthe 
lute Air Walker had enicrtaiiird the 
same opinion as regards tlu* ftUfiply 
of w’ater, which, in the u«l\(*rtise- 
ment, he is stated to base tloue, and 
that he had report(‘d thm-eon nearly 
six years a^o ; nor of the late Air. 
Bramah’s ])ro])ositioii to Ibrcc water 
through ])ij)eft in the ‘itrei'ls, from 
whence any person requiring small 
power niiglit obtain it, until 1 saw it, 
briefly noticed in a Alagazine of tins 
month. 

I am. Sir, yours, &r. 

William Gilm.vx. 


N. B. Ill fmi.'shing the shafts, sonu 
little skill, ingenuity, and caution, 
will be requisite; for it uui-'t mu be 
forgotten, 'hat if we .sink *J(;0 ieet 
below’ the natural level of the >}m lug, 
that the pressure of llie vvater u]? 
w'ards will be equal to lOOlb-.. per 
square inch over the. whole area ; sa 
that the utmost care, to prevent ac- 
cidents in their completion, and .skill, 
with peculiar apparatus, to extract 
the w’holc body of clay left above the 
porous strata, after it is heroine un- 
safe for the workmen to remain be- 
low, will be necesnary. 
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MECHA^^ICAL GEOMETRY. 


Srn, — Having- rectiivcd much va- 
luable inforinaiioii ihroiioh the mc- 
clium of your useful iniscclliiiiy, 1 
think it my duty to contribute my 
mite for the increase of knowledfic, 
and hope cAory one under tlie same 
o])li^ation will pursue the same 
course. In addition to your generous 


Corrcspondent.s, G.A.S. and Maasa' 
Jones, I send you the followinj? dia- 
.£,^rains, sliowin;^ the application of 
Geometry to mechanical purposes, 
and it.s utility to the draftsman. 

1st. How to draw the teeth of bcvil- 
wheels in perspective. 



Hining determined the scale and 
uuinher of teeth, draw the circle, 
ARCl) (Fig. 1), whose diameter 
must be the same as the wheel ; 
divide the arc, A, on the periphery, 
into lialf as many divisions us there 
arc teeth in the wheel ; divide the 
arc C into iU(' same ; then draw the 
chords, 1, 2, .'1, ^^c., and their iiifcr- 
scction with the diameter will show 


the point of the iteth ; diagonals 
drawn from the intersections to A, 
which is the apex of a cone of which 
the wheel is the base, will give you 
the bevil of ibe teeth ; draw' the lines 
15 1) to C, and these will shape the 
back of the teeth. 

2d. IIow’ to draw a line upon the 
surface of a cylinder, which shall be 
exactly parallel to the axis. 



Suppose EFGII to be the con- J ; then sot the joint of you’' compass 
tour of a cylinder ; apply any point at J, ami make th<‘ arc a ; a line 
to the ry]iiider,wlnlst revolving at or drawn through the intersection will 
near the middle, so as to describe a be parallel to I lie a\i.s. 
ring upon tin* surface, as at I ; then I am, Sir, 

set your compasses at any convenient 'N'oiir obedient servant, R. 
distance, say at K, and make the arc M?nchcstcr, Sept. 7th, 1B24. 
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INTEREST AND DISCOUNT. 

Sir, — As there oaimot be u doubt, 
in the mind of any impartial man, of 
the Mechanich’ illai^azine beiiiir one 
of the most powerful assistants that 
the Arts and Sciences have, perhaps, 
ever been bciielitted by, and as I 
have tethered from its pajjes many 
valuable suufo;estions, which I ha\e 
adopted with success in iny manufac- 
tory, I feel tliat it is incumbent on 
every one to forward its object to the 
utmost ; as such, I trust you will, for 
the jjeneral benefit of all classes of 
tradesmen, atford this communica- 
tion a place in your columns. 

Amongst tlic various systems of 
doing business in tliis country, that 
of allowing large discounts upon 
goods hiis long been prevalent; and 
though affording a facility of adapt- 
ing the prices to the fluctuations of 
the raw material, yet it is fmught 
with much perplexing calculation, 
and is fiv(]ucnrly the source of niin 
to many who are n(»t adepts. If you 
have e\er hud an opportunity of in- 
vestigating the ** Tables of l5iscount 
and Profit,” by John Evans, 1 think 
you will coincide with me in the im- 
portance of every one lieing possessed 
of tliciP. I have used thorn constantly 
for iieardy seven years, anrl consider it 
a ino't valuable work. 'Phe preface to 
these tables fully explains llie decep- 
tions of the system, in a style that 
renders il clear to the meanest ca- 
pacity. 

As it is to shopkeepers and the 
liumbliT classes of manufacturers, 
that I address this, scarcely one of 
whom but reads your AJagazinc, I 
would point out a few of the mis- 
takes more particularly belonging to 
them. 

For instance, a shopkeeper buys 
an article for \l., and sells it for 
1/. 1,?., falsely supposing that he 
gain.s five per cent. ; whereas he 
ought to get one shilling in 205. or 
five pounds in, and not on, 100/. 
Alrhoiigh many may consider this a 
trilling difference, yet where the 
profit is larger (say 20 per cent.), 
there is just five per cent, between 
the right and wTong mode of calcu- 
lating it. 

Again, discount is frequently an 
iafitriunent of oppression in the hands 


of many of our merchants, factors, 
&c. 'J'he industrious mechanic, who 
expects, on Saturday night, to i*c- 
cei\e the fruits of his weekly labour, 
is told that “ cash is scarce,” and he 
oaimot be paid imloss he consents to 
allow five per cent. The poor man 
thinks this is but one shilling iu the 
pound; but former extortions having 
amounted to perliajis 20 per cent., to 
which this last is added, lie is not 
aware that he is sacrificing one shil- 
ling out of sixteen. 

Some will add four shillings only 
to one pound, w'ith a view of taking 
off 20 per cent, discount ; but by 
deducting 20 per cent, off 215. in- 
stead of a pound, they receive only 
195 . 2hL 

I fear I have trespassed too iniicli 
already, or I cmild adduce mistakes 
out of number which daily occur ; 
hut as it behoves me to be brief, 1 
s'hall content myself with advising 
my fellow-tradesmen to avail tlieni- 
scUes of this work as aguble and a 
preventive of error. 

1 am, Sir, &c. 

A Constant Reader. 

Bimiingham, Oct. 7, 1824. 


We have since been fiivoureil by 
our Correspondent with a sight of 
the work itself ; and, after an alten- 
tivc examination, fully eonenr in the 
praise which he lias b<‘stowcd upon 
It. We quote from the jircfuce the 
following additional illustration of 
the common emirs arising from 
the confound ing of interest with 
discount. 

“ Interest and discount have been 
confounded together, and by many 
considered as one and the same ope- 
ration. No such analogy will, how- 
ever, be found between them : inte- 
rest consists in the addition of so 
much per cent, to the principal ; dis- 
count is a reduction of the principal. 
It is evidently a mistake to suppose 
that, by adding the interest to a given 
sura, at a certain percentage, we 
enable it to sustain the reaction of 
the same rate per cent, discount, be- 
cause the discount is not only taken 
off the principal, but likewise off the 



Ellington’s lock — plan ok ikon c<»lon\ai>in<:. 
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BUm added to it. F(>r instance, five 
pci* cent, added to 100/. increases it 
to 105/. ; Imt take five j)er cent, from 
105/. there rciniriiis only 00/. 15s. — 

Principal 

Add five per cent, on jClOO 
Ditto on 5 

Ditto on 0 

Ditto on 0 


VV’^hicli sum will allow of five per 
<riit. beiii^’ tjikeri off, and still leave 
tlic. oni;iiial principal, 100/., imiiii- 
pairwl. 

“ AlllKmi,di the difference in the 
above example is trivial, y(‘t it lie- 
comes more serious in pro])ortion to 
th(‘ increase* of the p<‘rcerita»e. To 
euver a diseount of 20 jier cent., 25 
per rent, interest iiinst he added; 
and to sustain 50 per cejit. discount, 
the principal must actually be dou- 
bled.” 

ELLINGTON’S LOCK. 

Sin, — I should have written to 
you before, in order to expose the 
fallacy of Mr. Ellinsftoii’a statement * 
rcspectiiipf what he terms his new-in- 
vented Lock, but was in hopes some 
one else would have relieved me from 
the uiiphiasant task ; but as no one 
has hitherto taken up the subject, 
and 1 perceive that the lock has been 
iiupiired after by several of your 
(Correspondents, I shall beg leave, 
with your permission, to assure them, 
that if Mr. Ellington’s drawings arc 
correct, it is a most insecure lock — 
indeed, I do not know of any, except 
the very eAiminonest kinds that are 
made, that may be so easily opened. 
For iiLstancc, what is to prevent any 
person from taking a coinmon key, 
near the si'/.e, and (after filing off the 
bitt of a broken key, or a piece of 
hollow lube will dt) as well) notching 
it down at right angles i,see his draw- 
ing), by wliicb a child may open it 
with perfect ease. Besides, neither 
this prineiple,nor that of the revolving 
tumbler, arc new : to my knowledge 
they have been applied to locks for 
more than twenty years. Conimou 
padlocks and other kinds have beeK 
long made on tne same principle. 


occasioning a loss of five shillings, or 
one quarter per cent. 

'^The proper mode of adding a 
profit or a discount is as follows 


- 

. - 

. 

flOO 

0 

0 

0 

0 - 

is 

5 

0 

0 

0 

0 - 

is 

0 

5 

0 

0 

5 - 

is 

0 

0 

3 

0 

3 - 

is 

0 

0 

Oi 




£105 

5 

3i 


The lock may answer as a cheap one 
for common purpohcs, but it wouhl 
be highly unwise to trust valualde 
property to so very insecure a pro- 
tection. 

I am. Sir, 

Your humble servant and reader, 

T. J. 

P.S. As a good and cheap loi-k, T 
would rceommeiid your (’orrespond- 
ents to get Barron’s patent ; it may 
be procured at most of the iron- 
mongers, and bus stood the test of 
many years experience. Should tlic 
size ot the bitt be an objection, there 
is ail improved sort made, with a 
brass barrel on the cap-plate and 
very small bitl, ivliich may be worn 
at the watch chain. 


PLAN OP IRON COLONNADING. 

Sin, — Mr. Wedderburgh must not 
arrogate to himself the merit of 
being the first to propose a plan of 
Iron Colonnading, as the idea is de- 
rived, pretty evidently, from the Cir- 
cus at the west end, or from the 
Piazzas in various parts, of the town. 
Indeed no part of it is original, for, 
if he claims the cast iron part of the 
subject, I would beg leave to refer 
him to the Circus pillars, which are 
of cast iron. Nay, his whole plan 
has been long cxCeiited in the colon- 
nade round the Finshnry Market, 
which. Heaven kuou's, is no improve- 
ment to the place. I will shortly 
endeavour to prove that he plan 
Avould not be productive of such 
benefits as he vainly imagines. 

J am, Sir, 

Your obedient servant. 

Anti -Colonnade . 

Oct. 16, 1824. 
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, ON THE CONSTRUCTION OP STEAM 
VE.SSELS. 

Sir,— A s a ahip-buildcr, iny at- 
tention is, of course, attracted by any 
thing relating to naval affairs, parti- 
.ciilarly to the propelling of vessels, 
whether by wind or otherwise ; an<l 
I am sorry to observe so much waste 
of power, whenever steam is applied 
as the propelling f(»ree. I am led to 
make tiie&e remarks from observing, 
in all the steam vessels 1 have seen, 
that the paddle-wheels, instead of 
getting firm hold of the water, and 
thereby communicating their entire 
force, or nearly so, to the vessel, are 
constructed so narrow, an<l the floats 
80 close together, as to drive the 
water aft to sueh a degree, that it 
runs under the (juartcr at the rate of 
eleven or twelve knots, whilst the 
real progress of the vessel is but siv 
or seven knots, shooing a lo.'S of 
nearly 50 per cent. This might, in 
a great deigrec, be avoided, by making 
the paddle-wheels of greater* breadth, 
and placing the floats five or six feet 
apart, instead of three feet, or there- 
abouts, as is the practice now.* The 
paddle-wheels of a steam vessel ought 
to be considered as a pinion working 
in a ruck, and the strerigtli of tlie 
rack is but in proportion to the cubic 
contents of the o’ater between the 
float.s ; it is therefore evident, that if 
the space between the floats contain 
eighteen cubic feet on the present sys- 
tem, and the floats were removed to 
five feet, the floats would act against 
a body of water that ivould offer two- 
thirds more resistance (supposing the 
breadth of the wheels to be the .same ', 
and, of course, act on the vessel with 
two-thirds more pow'er than before, 
which, of course, w'ould increase the 
speed of the vessel through the water. 
It may be objected, that the strokes 
would be sl'jwer, and therefore the 
vessel would not move any faster. 
This is a mistaken idea, and is con- 
trary to experience ; as persons con- 
versant with nautical affairs S\ell 
know, that, in rowing, it is not the 
iiuiekness of the stroke, but the 
length of ‘it, as it is technically 
termed, that propels the boat fastest 
through the water. The form of the 
vessel is also of great importance, 
particularly the bow and quarter. 


The present prevailing mode of 
giving steam vessels so much rake 
forward, is, t am cominced, injudi- 
cious, particularly for tliosc which 
go to sea, as it, of necessity, renders 
it mueh bluffer, and presents a sur- 
face iK'arly at right angles with the 
direction of the sea,which, of course, 
has then its greatest power, and im- 
pedes her progress. Another serious 
disadvantage is, that it has a ten- 
dency to drive the water up before it 
to the height of several inches, which 
is equal to an increased draft of 
water of so many inches, besides 
giving a form to the bow w’hich can- 
not divide the fluid with so much 
ease as is experienced in the case of a 
more upright stern. This will be evi- 
dent on comparing the sections of the 
two bow^s, taken in an angle of .'10 or 
35 degrees from the keel, which is 
nearly the direction of the water 
from (ho fore -foot to the surface. 
Tlie form of the quarter is also t)f 
great iinportuuce both to the steer- 
age and ^eloeity of the vessel. As 
Iluve \e«^sel.s have no sails to assi.>t 
the stcfrage, th«‘ <|uarter should ]»e 
fin(‘, .so us to give easy steiTu^e, and 
allow ihe water to leave, wiilniut 
those ctldies so frecpieuily seen iiiidtu* 
the quarter. 

J trust you will pardon my tre.s- 
pas.sing oil your valuable pages to 
this c.xtcmt, and hope these remvirks 
will draw the attention of persons 
more able tlian myself to the subject, 
that nur practn*e in ship-building 
may be improved, so that our vessels 
may excel in speed all others. 

I am, J:>ir, yours, &c. 

Ip.SWicll. (lEOKGE BaYLEY. 


VELOCITY OF HAMMERING. 

Sin, — Many of your readers are in 
the daily practice of iLsiiig a hninmer; 
perhaps few of them have troubled 
themselves to ascertain the rdocity 
with w hich they arc able to strike any 
material wdth ' the hammer. From 
experiments made with hammers of 
various weights, I have found the ve- 
locity not to exceed above (50 feet 
per second ; and that a velocity be- 
tween 15 and 30 feet per second may, 
without much error, be consider^ 
the usual velocity. B. Bevan. 



EARTH BOUBR — MEASUAlNa ClltCUMFEEENCES. 


BARTH BORER. 



i 






V 

— 'Flic Borer, a sketch of which 
h plarcd above, has been found use- 
ful in uscortaiiiij)^^ tlie nature of the 
feoil for the fouiulalions for masonry, 
in the formution of <juay walls and 
piers at Bridport Ifarbour. A is a 
tube, about ten feet lonj^, foriiied of 
old j^un-barrels firmly sohlered; B, an 
iron rod, litted to the tube, and fixed 
in handles similar to tlu of an aui^er, 
the point of the rod iirojectiiii** al- 
most two inches below the end of the 
tube ; a screw, wliieh, turned liy the 
thumb and finiifer, heeps I he rod in 
its proper place. The instrument is 
bored into the loose sand or soil to 
any depth within its Iciij^th, which 
*deptli is shown hy the scale marked 
on the tube ; the screw is then loos- 
ened, and the rod withdrawn four or 
live inches, and at»uin fixed. The 
instrument is then bored to a further 
depth, and the tulie receives a por- 
tion of such stratum as it may have 
perforated, and the instrument being 


109 

withdrawn altogether, retains such 
purlioii as is forced out for exa- 
mination by restoring the red to its 
original position. 1 am not aware 
ll.at this simple invention has the 
merit of originality ; hut if it have 
not, it may, through the medium of 
your useful publication, become more 
generally known. 

I am. Sir, &c. 

J'h NlCllOLETTS. 

Bridport, Sept. 20, 1824. 


MEASURING CIRCUMFERENCES. 

Sir, — It may be useful to your 
eaders to know that the circum- 
icrence of a circle may be found with 
great practical accuracy w ith a com- 
mon pair of compasses by the fol- 
lowing easy process : — 



Divide the circle (or any given 
circle') into four ecpial parts, AB C D ; 
draw a line from A to B ; divide the 
finartcr of the circle, A B, in half, 
E F. Now, three times AC, and 
once F (i added thereto, gives the 
length of the circle ABCO within 
the l-ionoth pari of tlie said circle. 
A less aoi;le wonhl, of eourse, give 
a greater apT>ro\iMiatioM, but would 
!>e less ea^y to tlie uninformed artisan. 
Ill w’ords the fact might be stated 
thus : — 

Three limes the diameter and once 
the versed sine of the angle 4.5'^ gives 
the circumference within the l-40()()th 
part. 

I am. Sir, 

Your obedient servant, 

II. C. Jennings. 

Devonshirc-street, Portland-place, 

Oct. 1824. 
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COPPER SHEATHING. 


COPPER SHEATHING. 

i\[r. Cliiltlrcn, uno of tiic l5(Utors 
tn the Annals ot* Piillosoj^liy, has 
^^ivon, in the last lunnbor of tiiat 
publication, an article (ni certain 
mistateiiients wliicli have appeared 
in the Newspapers respecting Sir 
lliiniphry Davy’s method of pro- 
tecting the (\)pper Sheathing of 
Ship’s Bottoms, and which were 
partially adopted in our own pages. 
Mr. ('hildrcn, as wo noticed in our 
flOrh Nniula'r v!>a.ge 51), had himself 
said lliai tlic defended metal is more 
iiahh* to breoiiK' foul from the adhe- 
sion of \\ced<, barnacles, &c. tluui 
the undo fended ; but he now informs 
US, that mi^re aeeurate iinpiiries have 
convinced him that he should have 
been more guarde«l in admitting the 
fact as a general result, the assertion 
requiring much qualification to make 
it consistent with trutli. The follow- 
ing 31r. Children states to be the 
actual result of tlie experiments which 
have been made : — 

“ The two harbour-hoats, which 
gave rise to the original (exaggerated 
iicc<junt (that vessels had returned 
after short voyages with their bot- 
toms completely covered with bar- 
nacles, weeds, &c.), rare purposeii/ 
pre-dci ended f)y a surface of zinc in 
the proportion of about l-25th of 
that of the copper ; the object of these 
preliminary experiments being solely 
to ascertain the efficacj of the plan as 
a preservative of the copper, without 
reference to any ulterior effects. 
These boats were stationed in Ports- 
mouth Harbour, and the copper re- 
mained bright for nearly three 
months, when it became coated with 
carbonate of lime, to tlie rough sur- 
face of wliich the confervae, always 
floating in the summer months in 
Portsmouth Harbour, adhered ; and 
these soon caught other weeds, but 
they were ail loose, and there leeic 
neither barnacles nor amj other shell- 
Jish, nor any rearms, amongst them ; 
and it is more than prubuldc that the 
same weeds would have adhered even 
to carbonate of copper.*’ 

Mr. Children adds— “Except in 
harbour, there is cveiw reason to 
think that carbonate of lime oould 
not adhere to the copper, even with 


excess of }iro1ei'tion, and iho confervas 
must luive boon wiislied otf in a shiji at 
sea. C opper, until it is worn in liohss, 
corrodes so fast , that no permanent 
surface remain.-^ to wliicli weeds can 
adhere ; but when there arc inequa- 
lities on the surface, tlu'y adhere 
readily enongli even to the poisonous 
oxide of the copper. 1 do not be- 
lieve that any of the protectors placed 
upon ships arc in such e\eess as to 
occasion any dcjiosit ; and if they arc. 
a little poMtivc, or nearly in etpiili- 
brio, tlic whole surface remains 
smooth, and the adhc'ion of weed 
and shell-fish is preveutetl. As far 
as the experiments hitherto made 
enable one to jadye, the requi.sire. 
proportion of proieetiiig surface t(» 
that of the copper somewlierc be- 
tween 1-120 and 1-220; but e\en 
1-^OOth will save more than half the 
copper of the navy.” 

A letter from IMr. Barmw, Thider 
Secretary to the Admiralty, is added, 
corroborative of Mr. Children’s 
statement. 


Thus far iMr. Children. But that 
his defence or explanation is any 
thing hut satisfactory, may be seen 
from the following letter, which w(j 
have received on the subject from 
Shcernoss Dock-yard, and which we 
deem it due to the cause of truth to 
insert. 

Sin, — In the la«t Number of the 
“ Annals of PhilohO[)hy,” there is an 
article by 31 r. Chiblnm, the cliam- 
pion of Sir Humphry l)a\y, on the 
subject of Ships’ Bottoms, and his 
tri]) to Nr»ruay Wiili the former 
only yon haie to do. And, 

l.*'t. Air. (\’s aeeonnt of the “ two 
jire-defeirdtul” boat.s in I’ortsmontli 
Harbour, isto lx; melhy this fact, that 
in this dock-yard six vc.Socls have 
been “ Davieil;’* two of which, the 
Cluster and tlic Jlowe (the fcwincr 
at anchor siiici', the 12th of July last, 
and the latter since the .'JOlh of April — 
both too ill a rapid tide), are as foul 
as it is possible for ships to be ; 
much more so, indeed, than any 
other vessel in this harbour, being 
covered ivith cchinae, barnaclc.s, 
weeds, worms, muscles, &c. 



INQUIRIES — ANSWERS TO INQUIRIES. 


2n(). This principle of Sir H. 
Diivy’s is to preserve copper from 
deciiy : but what are llic effects result- 
ing troiii the (lUachi/K ut of those ani- 
mals ? Do they not adhere for sub- 
sistence? and if so, must they not 
destroy ? 

3rd. Mr. Children says, that “ ex- 
cept in harbour, carbonate of lime 
could not adhere to the copper.” 
Now this is a harbour with a tnJe- 
wny, and yet carbonate of lime docs 
adhere. 

4th. IMr. Barrow’s evidence on 
tlie subject merely amounts lo this, 
that the ships on which the I'xperi- 
ments have been made have “ not 
been reported.” 

1 think it would he well in the Ad- 
miralty to pause before any more 
vessels arc “ Davied.” 

I am. Sir, 

Your obedient servant, 

Spyglass. 

Shccrucss Dock -yard, Nov. 1, 


GOOD WAX. 

'Phe best Wax from tSc comb is 
that which smells strongest of the 
honey, and is yellowest in colour. 
Both the flavour and colour become 
iliiniiiished by age. 


INQUIRIES. 


NO. 75. — GOTHIC ROOFS. 

How were the stones placed in 
forming a (iothic arche<l roof, and 
U> fill up the cavities over it ? 


NO. 7d. — N apier’s bones. 

Sir, — Being applied to, some time 
ago, to purcliase a set of Napier’s 
Bones for a friend, and having in- 
quired for them at many places with- 
out success, I shall feel obliged if 
any of your Correspondents can di- 
rect me where to meet >vith them in 
box-Tvood. I have a set bv me, made 
by the late ingenious Imisoii, wb^ ’h 


.h 

I invariably use wbeu onga<*‘ed iu 
long numerical i-ahmUitlonri.'’ ^J^lie 
relief thc‘y atVord under sm l, ciiTuni-- 
stances, makes me regret that uu m_ 
V cation so mcclianical, ami indy use- 
ful, should be suffered to sink into 
oblivion. Tlie operations of multi- 
plying, dividing, and extracting 
roots, are, by the help of the. nuni- 
bering-rods, performed with ease 
and expedition, and without any fa- 
tigue or burden to the mind. A de- 
scription of them, I should think, 
would be very acceptable to many ot 
your numerous readers. 

I am. Sir, 

Your obedient servant, 

Legts. 

[The description desired .sliall he given 
in our next. — E d.] 


NO. 77- — STEATJ-PIPE JOINT.*!. 

Sir, — I should feel obliged to any 
of your intelligent Correspondents 
to inform me wliich of the different 
methods, now in use, they consider 
the best for putting togetbev the 
joints of Steam-pipes. 1 have seen 
mill-board and white-lead, as also 
iron-ceincnt, make very o-ood joints 
for pipes of not more than sLx or 
eight inches diameter, but both those 
methods fail in pipes of one foot 
diameter, \vhcu I have seen what is 
generally termed, by engineers, a 
gaskin, that is, long hemp mixed 
with white-lead, and platted, applied, 
which has made a tight joint. 

A receipt to mate a good iron- 
cement is much wanted. 

I am. Sir, 

Your obedient servant, 
Fciilcy-oii-Thames. J. T. 


ANSWERS TO INQUIRIES. 

NO. 7«3. — SHARPENING KNIVES. 

Sir, — Cave slionld be taken that 
the surface of the hone is f: - y from 
grit or dirt, and, having applied tha 
oil, move the blade flat on the hone^ 
circularly, on eacli side for a minute 
or two ; which done, draw the blade 
gradually from heel to point four or 
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CORRRSPOXDEXCE. 


five times^ edgewise, or, to express 
myself more familiarly, as if forming 
..he segment of a cirele ; this latter 
will entirely remove what is termed 
wire and (by repetition) small notches. 

I am, Sir, 

Vour constant reader, 

Edmund. 

St. Martinis, Oct.2ot}i, 1824. 


SO. S. PRI3IE NUMIJEltS. 

Sin, — 111 answer to “ Abacus,” a 
Correspondent, in one of yonrXnin- 
bers, p. 9d, vol. i. I would suggest 
the following method to ascertain u bo- 
ther any number, from 1 to 10,000, 
that may be proposed, be a Prime 
Number. 

Find the least, or any other com- 
mon multiple, of airmimbcrs from 
1 to 100 : if the greatest common 
measure of this coinmoii multiple 
and tlie number prciposcd be I, the 
number proposed is a prime. This 
applies to all uumbers from 100 to 

10.000. Should, therefore, the pro- 
posed number be between 10 and 
100, use a coinmoii iiudtiple of the 
series from I to 10. J might add a 
rule to fuul the primes under 10, were 
thev not readily found. 

The above mctliofi, it is clear, 
might be extended so as to apply to 
any number, however great, above 

10.000, by using a emnmon multiple 
of a cjjrrcspondiug series of figures ; 
and perhaps some of your IJorre- 
spondcnt.s may favour us with a com- 
mon multiple of a series sufficiently 
extended. 

I am. Sir, 

Your obedient servant, 

James Troup. 

High-street, Borough. 


CORRi:SPOi\DENCE. 

We shall be glad to meet the friend of 
W. E. at 55, Pateriio.stcr-row, any day 
after Wednesday next that he will ap- 
potnt. 

A “ Con.stant Reader” will plca-^c .seinl 
to our pnhlishcra* for the Book which he 
wished returned toliini; and, to preront 
mistak>.s, say, in a note addrc'-^c-d t»i 


our pnblidhers. what the name of the 
book i.s. 

T. M. B. is again all ro.r et prteterm 
nihil. Wo intend to give a de.scription oi 
the in.striiment, with an inspection o. 
which he fa\oured us in the days of his 
impartiality; and beg, therefore, to re- 
tain it in our hands a little longer. 

J. P**, under particular consideration. 

Messrs. T. Bailey and Co. liave our 
best thank.s. A description will appi- a 
soon. 

Mr. Yule will please .send to our 
li.shers’ on Monday, for a letter addres.'^ed 
to him. 

Communications received from — A 
Miilinaker — Richard Dowden {'.hoiild 
have been sooner acknowledired' — J. D. 
—Thomas Ueakiii— S. Clear— A Dublin 
Subscriber— Anrinn — 'P. S. 1).— Mr. Cole.s 
— Jas. Moon— .M. A.--A Cr)urUry Ibader 

— S. P r, Jun.— Pi\ol- Meii:.’idiT - 

John Vtnjug — W. V. — Natli.iu .'>hort— 
F. M. F. — Josepii Hall— Roi) Roy — Si- 
mon— B. P. C.— Wrii. H. 1'.‘ l>.— 
M. T. J. I. — Oh^erudfir .Hi, *11 hear 

from ns shortly) — B. — A C.'>rrt>poii(lerit 
at Noiton, near St(;ck^ui ’ - Juveni'- - 
E.xperinicnt-i-B. B. 

An “ Old ('(trrnspoiident” speaks 
highly of an Kxjd.inatory Dictionary, by 
a Pr.ietirnl Chemist, of the App.irali:.'^ 
and lustrunicnt> ejnplojed in the \arioiis 
Operations of Philoftopliieal and E.xperi- 
meiital Cluuni.siry, which is to appear 
.shortly, with seventeen (piarto copper- 
plates; .Mr. Rons, Liidgate-hill, pnb- 
Ihsher. When we see it, we shall be able 
to judge whether the praise bestowed 
is well merited. 


ERRATUM. 

P. 91, vol. IK. 'rhe letter m, in fig. 1, 
is misplaced. It will, howtver, be rea- 
dily rectified by any one wlio takes the 
trouble of reading the demonstration. — 
N. S. 


Coromnnicntions (post paid) to be addressed to 
the F.dnor, nt tlie PublisherK', KNIGHT and 
LACEV, .'i.i, PaliTnoNfi,r-row, London. 
Pr'ul«-dby U. lU.iSstiiV, oolt-ccurl, Flctt-alrcel. 



J(lasa^ine« 

MUSEUM, REGISTER, JOURNAL, AND GAZETTE. 


**Thc most valuable kiR uihich the Hand of Science liai ever 
yet uitvred to the AriiHuii.'' J)r. Btrkbeck. 


Mo- 64.] SATtJUDAY, NOVEMBPUt 13, 1824. [Price 3d. 


“ It IS better to be unborn than untanglit ; for ignorance is the root of misfortune.'’— Piafo. 
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PROCESS OP COINING AT THE ROYAL MINT. 


PROCESS OP COIMXG AT THE 
ROYAL MINT. 

The Drawiiiffs tjiveii with our pre- 
sent Number are deseriptivc of a 
new machine, invented by Air. Bur- 
ton, and employed at the Uoyal Alint 
for drawinifthe slips of metal between 
ditis, by wliicli a urcater dei^ree of 
accuracy and uniformity is obtained 
in the thickness of the metal. The 
rpe ration is similar to wire-drawing'. 

The Inst, second, and third of the 
precrdiiiijT fijiiuvs, represent a small 
inachine foi thinning the ends of the 
slip.s of metil, so that they will cuter 
into the dies through which the whole 
of the slip is to be cirau n. ft is a small 
pair of rollers, \\hich are shown on a 
large scale in figure 1st. A is the upper 
I'lller, and B ihe lower ; this has three 
llat sides, as repiesentod : C is the slip 
of metal put between the rollers ; D is a 
stop, adjustable in the line of the motion 
of the slip of metal, C. The second 
fimire i.s an end view, and the third a 
Je v'icw, of the tiaine or machine in 
vvhich the rolh i> arc mounted. AD ate 
the rolh i-i, which are made to turn to- 
gether by pinions, <t A. F b a ]arge>cog- 
w lieel, which \.s fixed on the end of the 
axis of tlm lower roller. This cog-wheel 
i.s turned ly a pinion, G, which'is fixed 
on an tixis extending .u ross the machine, 
and having a lly-wheel fixed on one end, 
and at the other a drum, H, to receive 
an endless strap, by which the machine 
i.' put in motion ; a crank is formed on 
the middle of this axis, and a rod, </, i.s 
joined to the crank, to connect it wdth 
the moving blade, K, of a pair of shears, 
of which the other blade, L, is fixed to 
the frame. The di.stancc of the rollers 
regulated by a screw, ee, at the top 
i»f each .standai'd. 'Fliesc screws have 
pillions at the top of them, and are 
tnrned round by a pinioii,which is placed 
bet wren them, and engages tJie teeth of 
both pinions, so a.s to give motion to 
the two .screws at the .same time, when 
the middle wheel is turned r<Jiind hv a 
cross handle wliich Is fixed to the top of 
it. If the slij).s of metal which ait* to 
be put into thi.s inacliiiie aie not exactly 
.«f|ujre at tlic ends, they are cut off 
smooth and .sf|uare l>y the shears, whidi 
keep ouKStantly moving ; the end of the 
jslip i.s then presented hrt w'teii the rollers, 
not on that side vvlm h would draw' thein 
in lietween the rollers, as in coinrnoii 
rrtlling, but fm the oppo.site side ; wiieii 

of the Hat sides or the lower roller 
conics opposite the upper roller, then 
the piece of metal can be pushed for- 
o'ards between the two, until the end 
F*ops again-st the stop O, as in fig. 1st.; 
2»eu, as the rollers turn round, and the 
flat side of the lower roller passed by, 


the cylindiical parts of the roller will 
take theinctai between, and roll it thin- 
ner at the end which is between the 
stops and ilie ])oint of contact of the 
rollci-9. 

Figures 4 and 5. A section, to show 
how the slip of metal, C, is drawn be- 
tween the dic.s, fig. 4, by the tongs, fig. 5. 
Tlie dies are two cylinders of steel, made 
very bard, and extlemely true; these are 
fitted into two sliders, DD, and are held 
fast by clamp nieces screwed against 
them, 'riie sfeel cyliiider.s are very ac- 
curately fitted into their beds in the 
.slides, so that the steel shall be firmly 
supported, and ])reveiited from bending 
or turning round, and presenting bur. ;i 
small poi'tioa of their circnmiercuce 
. against the slip of metal. The .sliders, 1)1), 
are fitted into a box, fufun's 4 and (> ; 
they fit llat on the bottom of the box, and 
twii clamps, FF, are screw-ed against the 
sliders, to confine them to the box. '^I'lie 
lower slider i.s supported by two .sciews, 
f /“, and the upper slWcr is forced down 
by a large screw, G; this has a mg- 
wheel fixed on the top of it, with a pi- 
niuii and lever to turn the sciew.s round 
very slowly, and regulate the ili.st.mcij 
between tlie dies. H i.« a clamping nut, 
fitted upon the .screw, to take off all po-*- 
sibilitv of shake ; the sliders also are 
bound fa.Ht sideways liy screws tapiietl 
through the sides of the box, the points 
of which press upon steel plate.s betw een 
them and the sliders. In order to leiuler 
the contact between the points (*f tlie 
screws, supporting the under side, and 
the point of the adjusting screw, foiciiig 
the upper .^lider, still more complete, uvo 
c.xtenning screw.s are inlrodueed .at the 
end.v of tlic-teeldit.s between tlie slUh i>, 
by which a .Mifficient degree ofeontaet »o 
overcome the spring of the inaienaN 
may be excited befoie tlie dies conic into 
action on the slip of the metal. 

Oiii Artist basin hand, for next Num- 
ber, a pei.sjiective view of the drawing- 
machine at woik. 'J’hc box uf die.s is 
fixed at one end of a long fiame. This 
frame supports two a.\e.s, A A, one at 
each end. Upon these axe*, wheels arc 
fixed, to receive endless cliains, MB, 
wliich move along a sort of trough or 
i.iilway, fonneri on the top of the frame. 
The chains arc kept in motion by a cog- 
wheel, C, wliich i.s fixed u|)oii the axis 
most remote from the box of dies. This 
cog-wheel is turned by a pinion I), on 
the a\i.s of which is a wheel K ; and this 
wheel is turned by a pinion F, on tlie 
axi.s of tlie drum G, w'hich is moved by 
an Ciid]e.s.s baud, prnceediiig from some 
of the wheels in the mill, anil which is 
thrown in and out of geer at pleasure by 
a tightening roller. The .slip of metal is 
drawn through the dies by the chain, 
with a pair of tongs. 

Figures 5 and 7— o b are the two jaws 
of the tongs, which are united with 
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Other by the joint pin c. This has a small 
roller or wheel fitted on oat h, and to run 
upon the railway or top of the frame ; 
fid arc a similar pair of wheels, the axle 
of which is connected with two jinks c c; 
tliis axle pusses bctw'ceri the tails of the 
toiitss, but is not fixed to them. The 
ends of the links ha\c a double hook 
formed on them, as shown at figure 5. 
^J'he tongs run upon their wheels imme- 
diately over the endless chain, so that 
when the end of the links, ee, is pressed 
down, one of the hooks catches on a 
cross pin of the chain, as in figure 5; the 
n\le of the wheel dU, acting between the 
inclined parts of tlie tails of the tongs, 
tends to throw them asunder, and, at 
the same time, the jaws of the tongs 
bite with very great force ; the links e e 
draw the tongs along with the chain RB. 
The links arc carried a long way beyond 
the axle of the wheels, and have a suffi- 
cient weiglit, A, fiistened to thein,||^liich 
will lift up the hooked end /, and aiseu- 
gage it from the chain, except when 
there is a considerable strain on the 
tongs. 

'I’o use this machine, a hoy takes hold 
of the tongs li_v the lianclle r, when they 
lire disengaged from the chain, and 
pushes the tongs foiward to the box of 
dies. The tongs run freely upon their 
wheels, and the jaws 0 ])en when moved 
in that dir<rtion, because two small pins, 
it, aie fixed bi'tAveen the links, and act- 
ing on tiie outMcles of the tails of the 
toiig-^, dost* them together, and this at 
tbe same time onens the jaws. The longs 
tire ])iished np close to tlie box of dies, 
and the jaws enter into a recess N, figure 

0, whicli is formed for that nurpose. 
y^inither boy takes a^lip of metal, which 

1, s pieiiously made thin by the roUens, 
figuie I, and introduces it between the 
dies, and also between the iaw's of the 
tongs, which arc open. The boy who 
holds the tongs now takes the hatidic Sy 
which is fixed on tin* back of tin; tongs, 
and holds it fast, whilst with tlie other 
hand he draw's the handle r, at the cud 
of the links, away from the tongs. This 
has the effect of closing the jaws of the 
longs upon the slij) of metal between 
them ; at the same time the boy depresses 
I be handle r, and the hook at the end of 
the links, ec, will he caught by the first 
cross- |)i II of the chain which comes be- 
neath them. This puts the tongs in mo- 
tion; hut the first action is to close the 
jaws, and bite the jiiece of metal with 
great force, in couscipicuce of the axle- 
tree of the wheels being ])l.ice(l between 
the inclined planes of the tongs. When 
the tongs have closed on tlie metal with 
all their force, they nio\e w’ith the chain, 
and draw the slips of metal through the 
dies, which, operating upon the thicker 
part of the slip with greater effect than 
upon the thin, reduces the whole to an 
equable thickness. When the w'hole is 


drawn thiough, the strain upuii the tongs 
is gradually icleascd; and the weight 
lifting up the hook at the other emlot 
the links, they arc ready to he udvimeod 
again to the die, to draw another bur. 
The frame, of which we arc to gbc a 
drawing in our next Number, coiituins 
two pair of dies, and tlic same wheel 
serves for both. At the IMint there are 
two macliiiics of this description : thev 
are placed .side by side, with a .‘^ufiirient 
space for the boys to work between them. 
These machines were made by Mr.Maiuls- 
ley, uniler the direction of the inventor. 

I'he slips of metal produced from this 
inuchiuc are considerably more uniforiii 
in thickness than when finished at tlie 
adjusting rollers ; consequently the indi- 
vidual pieces are made more nearly to the 
standard weight, which was the object 
in view by this invention. This has be- 
come a point of great importance in the 
practice of the Mint, from the remedy 
on gold in wei^dit being reduced from 40 
to 12 Troy grains. When tlie pieces cut 
from slips of metal prepared from tJie 
drawing machine are pounded and 
weighed, whicJi is telling the number 
of pieces ill a pound Troy, sovereigns or 
half sovereigns, the variations from 
standard cither way seldom exceed three 
grains Troy. It is reckoned good work 
from the adjusting rollers when the va- 
riations arc under six Troy grains. 

( To he continued.) 


THE COLUMBUS. 

We have now had the gratification, 
which we so confidently anticipated, 
of sceinij tin’s iiiiinense vessel safely 
moored in the Thames. She left Que- 
bec oil the 5th of September, and 
continued her course in safety till the 
9th, when she took ground on the 
north side of the river JSt. Law'rencc. 
A portion of her cargo being thrown 
overboard, she was got off without 
any material damage on the 12th of 
September; and after a very hoi-s- 
terous passage across the Atlantic, 
she made the Scilly Light on the even- 
ing of the 2,9th October. For a week 
before making land, the pumps were 
required to be kept cfinstantly going. 
On November 1, she aiTived in Jlic 
Downs, whence she \vas towed by tlie 
James Watt, Tourist, and Soho, 
steam-vessels, up to Black vvaM. 

Another vessel, of still greater di- 
mensions, is building on llie same 
slip aS' the Columbus at the Isle of 
Orleans. She is said to be registered 
for 5050 tons. 

I 2 
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TABLE OF CANDLELIGHT (MEAN TIME). 
( Continued from pageWi^ VoUH.) 


OCTOBER. NOVEMBER. DECEMBER. 


Day. 

Kiid. 
Morning, 
h. m. 

Begin. 

K veiling, 
h. m. 

End. 
Morning, 
h. ra. 

Begin. 
Evening, 
h. ID. 

End. 
Morning, 
h. in. 

Begin. 
Evening, 
h. ni. 

1 

6 31 

() 9 

6 

22 


7 8 

4 30 

2 

5 32 

a G 

6 

24 



4 30 

5 

6 34 

6 4 

6 

26 


7 11 

4 29 

4 

5 3f; 

6 2 

6 

28 


7 12 

4 28 

5 

38 

6 0 

6 

29 

4 5<) 

7 13 

4 28 


5 39 

6 57 

G 

30 

a4 58 

7 14 

4 28 

7 

5 41 

5 55 

6 

32 

^4 66 

7 15 

4 28 

s 

5 43 

5 53 

G 

34 

4 64 

7 16 

KEB 

9 

r> 15 

5 51 

6 

36 

4 52 

7 17 

KE9 

If) 

5 4f»* 

5 49 

6 

37 

4 51 

7 19 

Kk9 

1) 

5 47 

5 47 

G 

39 

4 69 

7 20 

4 26 

\2 

5 4‘1 

5 45 

6 

40 

4 48 

7 21 

4 26 

13 

5 50 

5 42 

6 

42 

4 47 

7 22 

4 26 

14 

5 52 

5 40 

6 

43 

4 46 

7 23 

4 27 

15 

6 53 

5 38 

G 

46 

4 45 

7 24 

4 27 

lf3 

6 55 

5 37 

6 

47 

4 43 

7 24 

4 28 

17 

6 67 

5 35 

6 

48 

4 42 

7 24 

4 28 

18 

5 58 

5 32 

6 

50 

4 41 

7 24 

4 29 

19 

6 0 

5 30 

6 

51 

4 40 

7 25 

4 29 

20 

1 6 2 

5 28 

6 

52 

4 40 

7 25 

4 29 

21 

6 4 

5 26 

6 

54 

4 38 

7 25 

4 29 

22 

6 t 

5 24 

6’ 

55 

4 37 

7-26 

4 30 

23 

6 8 

5 22 

G 

58 

4 36 

7 28 

4 30 

Ll 

6 9 

5 20 

6 

59 

4 35 

7 29 

4 31 

25 

6 10 

5 18 

7 

0 

4 34 

7 29 

4 3t 

2f) 

6 11 

5 17 

7 

1 

4 33 

7 30 

4 32 

27 

6 13 

5 15 

7 

3 

4 33 

7 30 

4 ?2 

28 

6 15 

5 13 

7 

4 

4 32 

7 31 

4 33 

29 

6 17 

5 11 

7 

6 

4 31 

7 31 

4 34 

30 

31 

6 19 

6 20 

5 9 

5 8 

7 

7 

4 31 

7 

7 31 

4 35 

4 36 


Sir, — I have sent you the *last 
Quarter’s Table of Candlelight, 
which fnishcs the year, on which f 
beg to observe, that they are adapted 
to mean or clock-time, and will serve 
for several years, and for most of 
the middle and southern counties of 
England, and will prove within one 
sr two minutes of the time in fine 
weather, and in rooms not made dark 
bv other buildings or trees. In 
cloudy weather a small allowance 


will be necessary, varying from nin( 
to twelve minutes, but, in general, 
ten minutes will be sufficient for 
most practical puimoscs. In con- 
fined situations it will not be difficult 
to determine the number of minutes 
to be subtracted iu the evening, or 
added in the morning, to make the 
Tables fit any particular plaibe. 

1 am, Sir, 

Your obedient servantj 


B B. 
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CALCULATING PRICE OF TIMBER. pcRCC cach. lie rcjoins, ' 1 do not 
8ir, — I have a way of calculating want to buy them by the picce—what 
tlie price of 120 deals, or a long him- is the price per hundred ?* I make 
dred, by the price of one deal, which, the calculation mentallj/, calling the 
1 think, is rather shorter than that shillings founds, and the pence 
presented by your rules in No. 57. . aliquot parts of a pound, and muUi- 
A customer says to me, ‘ What is plying by 6. Thus 6 x 7 is 42, and 
tlie price of your 12-feet deals V My od. is the half of G, which makes 451 
reply is, ' Seven shillings and six- per hundred of 120. 

Suppose the deal is 7s. 4d, - - 6x7= 42 
l-3rd of 6/. is - - - - - - 2 


Ail. 


A deal at 8s. Id. ----- 6 x 8 = 48 

l-12th of is 10 


48/. 10s. 

A deal at 7s. 9d. ----- 6 x 7 = 42 

3-4ths of 6/. is - - - - - - 4 10 


461. 10s. 


Now, to show that your rules are correct. In opposition to what is advanced by 
a Correspondent, in No. 60, 1 will work tins exercise back into hundreds. 

120 deals at 46/. 10s. - - or 46$ - - is 93d. - - 7s. 9d. 

2 

93 

120 deals at 48/. 10s. - - or 48$ - - is 97d. - - 8s. Id. 

2 

97 

120 deals at 44/. - - - or 44 - - is 88d. - - 7s. 4a. 

2 

88 

120 deals at 4S/. - - - or 45 - - is 90d. - - 7s. 6d. 

2 

90 


I have a method which, 1 believe, 
is peculiar to myself, of calculating 
the price of timber sold by the load 
of 50 cubic, or 600 superheial feet; 
likewise a shorter mode of casting up 
sawyers’ work, than I have seen used 
by any other person, which I should 
be very happy to lay before the pub- 
lic, if you think it worth while.* 

I am,' Sir, 

If our obedient servant, 

A Timber Merchant’s Foreman. 


• We shall be glad to receive them. 
—Edit. 


ON THE VERIFICATION OF THE WORK 
IN EXTRACTING ROOTS. 

Sir, — S everal years ago I met with 
a method of proving the Square and 
Cube Roots, by Mr. Taylor, of Wake- 
field, in that excellent work, The 
Leeds Correspondent.” The prin- 
ciple is essentially the same as the 
well-known process for proving mul- 
tiplication by casting out tb-^ nines. 
I nave used it for several years as a 
(dieck upon my calculation in the 
extraction of roots, as well as for 
the proof of operations in multijili- 
cation and division. I enclose an in- 
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vpstiiraiion of the principles and the 
practice of the rule, which, I ha\e 
no doubt, will be acceptable to those 
of your readers who arc unaa]uaint3d 
^vith it, and can assure them that it 
will be of essential use in checking 
tlieir operations in long extractions. 

1 am. Sir, 

Yours truly, 

T. S. D. 

Bath, October 8th, 1824. 

Investigation, 

Lot (9 .\ + rt) X (9 B + 6) X (9 C + f ) x 

ropresentthe w factors of which auy 

number is composed; then, by actual 
niultiplicdtiun, we obtain for the pro- 
duct of these (lunntities, a scries of 
terms, all of u Inch, except the last, 
are imiltiples of nine,. The last term 
ill be A . c. ...to ?i factors, which also 

the product of the oiifrinal excesses 
aljove, some multiples of nine in the 
faett'r-^, from ninth ue set out; or, in 
other words, the ovorpltis of the nines 
in the j^cncral product is equal to the 
con’iniit'jl product of the separate ex- 
ct Tios in the component factors of that 
general product. 

Cor. 1. — If (‘j K + k) be any number 
whatever added to the general pro- 
duct, and the excess, A, of its nines 
he added to the continued product, 
a. k of the respective cxccs.scs 

of its factors, the excess of nines in 

(ihX^a) X (9B + A) X (9C + c) X 

+ ' 2 K + /■) , w'ill be equal to the exce.ss 

of nines in re . A . + k. 

Cor. 2.— If A=B=C=..., , and n= 

h—-c — then we have (9 A + a)"= 

9 Z + r/», and (9 A + «)’• + (9 K + ft) = 
yZ' + re’' -f K; and, consequently, the 
excess of nines in the former numbers 
of these two equations equal to the 
excess of nines in a’* + ft, 

PRACTICE OF THE CHECKS. 

1. For Multiplication. 



Draw the oblique or St. Andrew’s 
Cross, as placed immediately above ; 
add together the figures composing 
the multiplicand, subtract from this 
sum the highest number of nines cou- 
tained in it, and set the overplus in 
the angle marked M. Do the like 
with the multiplier, and set its over- 
plus in '.he angle m. Set the over£ilus 


of the nines in the product in P; and, 
if the overplus of nines in the product 
P' of M and m be equal to P, the 
work is jn'esumed to he right ; if not 
equal, the work is certninlg wrong. 

AWtf. — If either M m he disco- 
covered to become 0, the other need 
not be calculated, as P must in that 
case be 0, when the work is right. 

2. For Division. 


T) 

/ 



Draw the cross as before : put the 
overplus of the nines ciuitaiiied in the 
sum of the ti^urcs com])o-jiiig the di- 
vidend in fit of those in the di\isor in 
J>, of those in the quotient in (j, of 
those of the remainder in R (annexed 
to ^ by the sign of addition). If t<i 
the product of 1) ami O we add K, and 
the excess of nines, r?', in the result, ho 
equal to dy the work is presumed to he 
right, otherwise it i» certainly wrong, 

3. For the Extraction of Roots. 


1 * 


Make an upright or sacreil cross, 
as placod above; jmt the excess of nines 
contained in the number whose root 
you are extracting in tlie place P ; the 
excess of nines in the root found is to 
be placed in 11, vilh an expoiieiiteqiial 
to that of the iiumbcr>whose root you 
are extracting, and the excess of the 
nines contained in the tium of the 
figures which constitute your remain- 
der in the place r. 'I’hen raise H to 
the power indicated by n (that is, 
sf]uarc it for the s(|uarc root, cube it 
for the cube root, &c.), and add r. 
If, now, the excess of nines in the 
.sum of the figures of this result be 
ecfual to P, the work is presumed to be 
right; but, if not equal to P, the 
work is certainty wrong. ♦ 

Before I close this paper, allow 
me to just remark that, in Mr. 
Young's mode of extracting the 
cube root* one Mteo may be abbre- 
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viated and rendered less liable to figures to form the lefuhand column 
error in the calculation, which, how- (as one of the factors in the addend 
ever, I should scarcely have been which converts the trial into the 
induced to notice, had* it not been true divisor), in every successive 
that, by my own practice and re- operation after the first, let twice 
peated observations upon my pupils* the last root figure be added to the 
errors, I found the step was that in preceding number in the left column, 
which mistakes were most frequently This gives the same result as the 
made. I have for some time used method of tripling the whole of the 
Mr. Young’s work as my text-book root already found — is far less trouble 
in tuition, and am convinced that it — is analogous to adding the last 
is the verif best we have on that sub- root figure in finding the trial divisor 
ject which is accessible to the English in the square root — and, above all, 
student. That gentleman’s mode of prevents the mistakes which are 
extracting the cube root is the one itutre likely to arise from inultiply- 
I have used ever since I became ac- ing than from adding, and those 
quainted with it, and is the only one which are very likely to arise« from 
1 teach to mere arithmetical students, the multiplicand and Jiroduct stand- 
It cannot, then, seem invidious or ing so far apart as not to be seen 
irrelevant to notice any improvement without considerable and painful 
in the rationale, however slight or motion of the eye, and often even 
apparAtly iinimportanc that iin- of tlie head, from the consequent 
provement may at first appear. distraction of the attention of the 

Instead of tripling the quotient mind. 


248 

192 

684321483279876(88122 

16 

19 

512 


21184 

172:121 


64 

169472 


23232 

2849483 

2641 

n 

26 

2325841 

6 




2325841 

523642279 


1 

465802328 


2328483 

57839951876 

26432 

A 

528 

46591863848 

4 

232901164 

11248088028 


4 



232954032 


264362 

5287 



2:1295931924 


6 

Proof. 3^ + 6, in which 3* = 3x3x3t=0; and, therefore, having iu 

6 

6 

nines cast out, it becomes 0 + 6, and therefore the work is presumed to be true. 
6 

Note, — I t will always be advisable to verify immediately before you com- 
mence your abbreviations. 

The improvement here proposed Mech. Mag. vol. ii. by 

in Mr. Young’s method is the sanje Mr. Exley, in the Iinpenal Magazine, 
as a process for the like puroose in vol. i. 1819, col. 409. The rule 
the method proposed by Mutius,” given by “ Mutius” is, indeed, iden- 
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tical with Mr.JExley's. It is worthy 
of remark how similar all the new 
methods are to each other, and when 
we have fairly attended to the inves- 
tigations upon which they rest, we 
sltiall scarcelv deem it probable that 
any material improvement will be 
made upon the methods already before 
your readers. 

I recollect seeing, several years 
ago, in one of the early volumes of 
** The Leeds Correspondent,’^ a new 
method of extracting the cube root, 
by the late hlr. lllamires, of Eccles- 
hill ; but as 1 have lost all distinct 
recollection of the process, which, 
however, I then thought a very short 
and a very good one, I shall feel 
obliged to any of your northern cor- 
esj)ondent.s, who may have a copy 
f the work, to furnish me with it 
t hroiigh your medium. An excellent 
method has also been given in the 
Imperial Encyclopaidia, by Mr. Ex- 
ley, of Bristol, which iVlr. Horner 
has noticed at the end of his paper 
in the Plulosophical Transactions, as 
nearly identical with his own. Mr. 
Exley has also published, in the 
Imperial Magazine, an improved 
inetho<l, differing a little from his 
former, and wliich is superior to 
every thing of the kind, except Mr. 
Yoiihg's, and scarcely surpassed even 
by that. T. S. D. 


REVOLUTION OF COG-WHEELS. 

Sir, — If a wheel of 127 cogs turns 
another wheel of 43 cogs, and they 
begin to move from any point of con- 
tact, the smaller will make 127 revo- 
lutions, and the larger 43 revolutions, 
before they come to the same point 
of contact a second time. This is 
true; l)iit still a proof is wanting. 
Your Correspondent S*, in your 
59th Numl)er, p. 46, vol. iii. says — 
‘‘ But if the larger will not divide by 
the smaller, nor both hy the same 
number (as 43 and 127) the larger 
^vhccl revolves as often as the smaller 
has cogs, and vice versa; and tliis is 
all the proof he gives. I must hum- 
bly !)eg leave to differ with him, by 
considering this no proof at all. 

Tlie following demonstration will, 
1 imagine, be found convincing, as 


well as satisfactory, to thpse who arc 
acquainted with the revolution of 
wlieeL. 

If 127 cogs drive 43 cogs, >vlien 
the larger wheel has made one revo- 
lution, the smaller will have made 2^ 
revolutions; because 127-5-43- 24A- 
Now, 1 X 43=43, and 2^ x 43= 127 ; 
that is, the smaller wheel will make 
127 revolutions, and the larger 43 
revolutions, before they come in con- 
tact a second time. And if wc take 
the wheels of 27 and 36 cogs : now 
36-J-27 — l^r» or U (reducing the 
fraction ^ to its least terms), then 
1x3=3, aiulljx 3=4; that is, the 
wheel of 27 cogs makes four r(‘volu- 
tions, and that of 36 cogs tlirce re- 
volutions, before they come in con- 
tact a second time. 

Hence it appears to be a general 
rule or law, of two wheels state#to act 
as above, the number of revolutions 
made by each is inversely as the 
number of cogs in each wheel, when 
these numbers admit of no common 
measure. 

I am yours, &c. 

Joseph Hall. 

Harpurlcy, Oct. 12 , 1824 . 


PUMP IRONS. 

Sir, — Three of the several plans 
of “X.Y. a Millwright,” have at 
length made their appearance. The 
first 1 have been in the habit of using 
for more than twenty years^it is 
quite common. The .second may 
answer the purpose very well where 
there is sufficient room ; but, instead 
of the balance-weight, \V, a much 
better plan is to have two working 
cylinders, and, consc(piciitly, two 
nids, to work up and down alter- 
nately : by this means a double (juan- 
tity of water is raised in the same 
tiiuc, with about the same labour and 
in as little room. 

If X. Y. will call at Messrs. War- 
ners’, No. 8, Crescent, Oiipplcgutc, 
he may, with their leave, see several 
very excellent methods of working 
pumps, with one or more working 
cylinders ; or, if more convenient^ 
he may call on me, and 1 will show 
him drawings of them, and several 
others, admirably adapted fur the 
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purposc,whcre the room and expense 
arc not an object. 

The third plan Is the parallel 
motion invented by the late Mr. 
Watt : we have pump irons at Lin- 
coln, now at work, on the same con- 
struction. 

X. Y. states that he has fixed two 
pumps “ precisely the same as those 
described by me,” but whether before 
or subseciuent to the publication of 
mine, in your Magazine, he has not 
mentioned. 

X. Y. is certainly an odd fish — in 
one comm uni catimi he condemns a 
thing, and in the next tells us that 
he has himself adopted it ! X. Y. 
must not be offended at my disincli- 


nation to take his kind advice. 
wild-^oosf chit '.r,f rom engine to engine, 
over the Fens of Lincolnshire, would’ 
doubtless, be a good joke, but 1 feel 
no inclination for such a tour ; neither 
do I much fancy calling at every 
door in Blackfriars’-road, to inquire 
for ** X. Y. a Millwright but, as I 
expect to be in London some time 
in the ensuing spring, if X. Y. mil 
favour me mth his real address, I 
will certainly do myself the pleasure 
to call upon him. 

I remain. Sir, 

Yours, &c. 

J. Bennett. 

Lincoln, Nov. 8th, 1824* 


MECHANICAL GEOMETRY. 

[ CONTINUED. ] 


PROBLEM 11. 



From any point in a given line to 
erect a perpendicular, or, in other 
words, to draw a line that shall he 
square to a given line, from any point 
in that line.— Let AB.be the given line, 
and B the point from which we wish to 
erect aline perpendicular or square to 
it. prawanyline.asBCjfrorn the given 
point B, making any angle with AB ; 
then, with the distance BC and centre 
C, describe a circle ABD, cutting 


AB in A; now, through A and C 
draw a line, till it cuts" the circle in 
the point D ; join DB ; then is DB 
perpendicular or square to AB, and 
drawn from the point B, : was re- 
quired ; for, by Theorem i-;i . Part 
the angle ABD is in a semicircle, of 
which Al) is the diameter; conse- 
quently the angle ABD is a right 
angle. 
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TAOBLEK 111. 



From any point above or below a 
trivcn line to draw another line which 
shall be perpemlicnlar or square to 
it. — Let A 13 be a tj'iven line, and D 
a point above it; it is required to 
dra^v a line from the point 1) that 
ghall be perpendicular or scpiare to 
AB. From D draw any line, as Dx\, 
to cut AB; take any distance, as 
DC, on the line AD, and with that, 
as radius, describe a portion of a cir- 
cle, as FFD ; then from E draw EF 
parallel to AB (byanyof the methods 
shown in Part 1-), and from where 
lilF cuts the circle in F, draw DFB, 
which will be square or perpendicular 
to AB, as was required ; for the angle 
DFE is a right angle, by Theorem iii. 
Part 2 ; arid as EF is parallel to AB, 
the angle DBA is equal to the angle 
DFE (or a right angle), byTheorem 
HI. Part 1. 


Note . — If we had made CD equal 
to half AD, we should not have had 
todraw the parallel Eb" ; for the figure 
to the last problem shows, that when 
CD is equal to CA, the circle will 
pass through B; hut as we have not 
yet shown the method of bisecting or 
dividing a line into two equal parts, 
I have here given a method inde- 
pendent of it, rvhich in many cases 
in real practice will he found useful 
to the workm.'m. Again, if we had 
taken (>D greater than the half cf A, 
the parallel EF would have been 
below AB ; also, it will be re- 
marked, if the given point D had 
been below the line AB, the ope- 
ration would have been just the 
same, only the figure would have 
been reversed. 


IV. 



To cut the end of a plank, board, — ^Let ABCD be the plank, and the 
&c. square, by means oivk straight edge end of which, BD, is required to be 
and a pair of compasses only, and squared. Having made the edge AB 
without drawVig any lines or circles, quite straight, open the compasses at 
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Hny random distance, and plac^oua 
Icff at AB, and the other at any point, 
as F, in the direction BF ; keep one 
Icpf at F, and turn the other round 
till it touches the edj^e AB at E ; keep 
them firm, and apply the straight edi(e 
to EF, as the figure shows ; keep the 
leg still at F, and turn them over into 
the position FG, G being close to the 
straight edge, and make a mark at G ; 
now, if the straight edge is applied to 
(t and B, and GB is drawn, it will 
l)e s([uare to the edge AB. 

A^e/c. — ^lliis problem will be found 
not only very useful when a square is 
not at hand, but may be applied to 
advantage to set out any ground plan, 
such as the foundations of buildings, 
&c. ; for, in the place of the com- 
passes, we may employ a line of any 
detcriiiinate length, and then set out 
our walls at right angles to each other, ' 
by determining the points F and E as 


above, and extending a line In the 
direction EFG, and find the point G 
which will be perpendicularly over 
the point B. 

It is, perhaps, here necessary to 
observe, that tho opening of ’ihe 
compasses ought not to exteed the 
half of the width of the board, other- 
wise the point G will lie found be- 
yond the board, and, of course, the 
problem cannot practically be re- 
solved ; and I would recommend the 
workman to open his compasses as 
near as may be the half of the width 
of the board, and let the direction of 
BF be as near as may be a mitre l>e\ il, 
or 45 degrees; he will then luw-e 
nearly as great an extent of com- 
passes as he can have, aii<l will find 
the distance of the points, I'], F, and 
G, nearly as great as possiljle, and 
his solution will, of course, be the 
more accurate. 


PROBLEM V. 



By the help of a mitre square and 
a pair of compasses to erect a per- 
peiidicnlar from any point of a given 
line ; or to square the end of a plank, 
&c. with the assistance of a pair of 
compasses and a mitre square. — Let 
ABCl) be a hoard, and we wish to 
make the end J)B square. Having 
shot the edge AB perfectly straight, 
assume any point, B, from which we 
arc required to cut the end square ; 
open the compasses any distance less 
than the width of the board, and 
draw the portion of a circle, as EF ; 
apply the mitre square to the ^oint E, 
as sho^vn in the ngurc, and its edge 
EF will cut the circle in E and F. If 
now from the point F we draw FB, it 
will be square or perpendicular to 


AB ; for, by the definition of a mitre, 
the angle FEB is equal to 45 degrees ; 
and us FB is equal to EB, the angle 
EFB is also equal to 45 degrees by 
TIioorem iv. Part 1 : hence the two 
angles FEB and EFB, being toge- 
ther equal to 90 degrees, the other 
angle, EBF, is equal to 90 degrees, or 
square to the line AB, by Theorem A 
Part 1. 

Note . — By this problem we may 
ascertain the accuracy of a sq?n/re by 
means of the miire bevil, or truth 
of the mitre bevil by' means of the 
square ; and thus, when cither of 
the instniments arc not at hand, 
we may find a substitute for it in the 
other. 
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AOBLEM VI 



Having’ given the chord of any arc ACB, or the angle the laths arc fixed 
and its versed sine, to describe the at ; nothing, therefore, is necessary 
arc without kno^^’ing the centre of to describe the arch ACB, ])ut to fix 
the circle ; or, in the language of the at A and B two pegs or nails, and 
mechanic, having given the opeuing fixing a pencil or tracer at C, let the 
of any arch, and the height to which ai^ular point C of the laths (,Uii and 
itspnngs, to describe the arch with- CF be moved from A to B, keeping 
out knowing its centre. — Let AB be the laths always pressed close to Mu; 
the opening of any arch, and CD pegs or nails at and B, and the 
its spring, it is required to describe point C will describe the arcii re- 
the arch ACB, without knowing its quired. 

centre. Let CD be perpendicular to Note . — The solution of this pro- 

AB, and AD eqiial to DB; take two Idem has already appeared in your 
laths, LAC ann FBC, each full as Magazine, p. 3(>1, vol. ii. ; but as 
long as AB, and join them together no demonstration or reason was tliere 
firmly at C ; then the angle ACB, given, and as it forms a very ii'^cfiil 
which they form at C, is the angle one to the workman, 1 have thonglit 
in the segment ACB, which, accord- proper to repeat it, with such ex- 
ing to Theorem i. Part 2, is always planation as, I trust, will show 
the same; let the point C be any the truth of this method, which is 
where situate, suppose at G, then so very useful in drawing very flat 
the angle AGB is equal to the angle arches. 

PROBLEM VII. 


c 
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To bisect a given line, or divide it AB, describe the portion of a circle, 
into two equal parts.— Let the given as CFD ; then, with the same open- 
line be AB ; it is required to bisect ing, and making B the centre, de- 
or divide it into two eqiial parts, scribe the arc COD, cutting the for- 
From A, with any opening of the mcr arc in C and D ; join the points 
compasses greater than the half of C and D by the line CED ; then is A£ 



MINUS. 


equal toEB, and the liiieAB bisected 
as required : for join AC, CB, BD, 
and BA, and wc sliidl have a paral- 
lelogram whose sides are all eiiual to 
each other, namely, the radius with 
which the arcs were described ; for 
w'e have shown, in ITieorcm viii. 
Part 1, that the diagonals (which arc 
here AB and CD) bisect each crtlier, 
and therefore AE is equal EB ; more- 
over, CD is perpendicular to AB, for 
the triangles ACE and DCE are 
identical, or have their angles, as 
well as their sides, equal each to each ; 
that is, AE is equal to BE, and AC 
equal to BC and CE, a common side 
tf) both triiingles ; therefore the angle 
AEC is equal to the angle BEC ; and, 
by Theorem i. Part 1, the angle 
AE(J, added to the angle BEC, is 
cqiKil to 180 degrees, or two right 
aiigl ; hut as these angles are proved 
equal to each other, they must be each 
0(111 al to .90 degrees, or the half of 180 
degrees, or that CE is perpendicular 
to AB ; and the line CE being conti- 
nued to D, DE is also perpendicular 
to AB. 

Note. — Hence, also, we have ano- 
ther method of drawing a line per- 
pendicular to another from any given 
point ; for if E is the given point, we 
need only set oflf EA equal to EB, 
and draw two arcs, crossing each 
otlicr, as at C and D ; then joining 
<’ and J), it is the perpendicular re- 
quired througli the given point E. 

1 am. Sir, &c. 

G. A. S. 

October 25, 1824. 


MINUS. 

Sir, — I am afraid that your Cor- 
respondents Pi^er and Roderick will 
both be disappointed, if they expect 
a familiar explanation why rriinua mul- 
tiplied bv umiNs produces plus. Hav- 
ing considered the subject since it was 
first introduced by Piger, I am in- 
clined to offer a few remarks, whicli, 
although they may not prove quite 
satisfactory to them, may tend to 
place the subject in a new light, and 
perhaps be the means of calling forth 
clearer demonstrations from abler 
pens. I apprehend that the difficulty 
arises from viewing negative quanti- 
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ties abstractedly, and not as parts of a 
whole; for without this discrimina- 
tion, fractions are liable to some ap- 
parent inconsistencies; for 
and4xJ=J, the products being di- 
minished, instead of increased, hy 
mutiplicatioii : but if we suppose the 
integer to be an inch or a foot, the 
paradox is at once solved ; for half a 
foot, or six inches, multiplied by 
6 in. =36 in., which is one quarter of 
a foot superficies, &c. Now, with 
regard to the multiplication of nega- 
tive signs, if a quaiititv be said to be 
minus, it must be less than something, 
than some absolute quantity, for the 
sign — before it supposes it to be 
subtracted from a larger or affirma- 
tive quantity. Now — a, and — b, 
mean nothing of themselves, uncon- 
nected with some positive quantity; 
neither do the products arising from 
their multiplication, simply consi- 
dered, mean any thing, but is merely 
the mechanical result of a fixed law, 
which assigns to them their office, in 
joint connexion with affirmative (quan- 
tities, 80 as to produce a joint pro- 
ductr; andparf of that result dependent 
upon them in their joint capacity, 
they retain the power of proclucing, 
by the same universal law, in their 
separate and detached state; but it 
is only a part, and, without reference 
to the wliole, has no determinate va- 
lue. This may be more clearly seen 
by raising a s(|uare from the residual 
root a— />, making a= 10, and 6=3. 

Thus a—b 
a^b 

ua—ah 

— a6it-66 


(za--2a6 + 6 6. Then, pro- 
ceeding in the same manner with the 
niiinbcrs representing these quantities, 
we shall have 

10-3 

10-3 


100-30 
-30 + 9 


100-60 + 9. 

Now, in this case, had — 3 x — 3 « 
- 9, instead of + 9, thenegative part 
of the product would have been —69, 
causing the result to be 31, which 
would have been inconsistent with 
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truth; for 10-3=7, and 7x7*45) 
the true product: tluTcfure, in or*k*r 
to counteract the ascendancy u hic*h 
the nefiftitive quantity wouhi have thus 
derived, it was necessary that minus^ 
multiplied by minus, slioiild produce 
plus. This may, therefore, be con- 
sidered a rule of expedtcncy rather 
than of reason ; whence proceeds the 
difliculty of explaining it on common 
principles. 

Before I conclude, I would just no- 
tice an error coininitted by Roderick, 
where he makes tlie product of a—b 
multiplied by — = ab + bh — 4B ; 

whereas it should he ■~ab + bb=s —16. 

I remain yours, &c. 

Lggis. 

[Amicus, on the same subject, in our 
iie.xt.''— E d.J 


LONG AND SHORT HANDED SCREW- 
DRIVERS. 

Sir, — Vour Correspondent J. Y. 
p. 60, vol. III., has asked three ques- 
tions, under thehcad, “ Difficulties to 
solve.**^ ** A.,” in p. 77, has given 
his opinion on two of them, and pro- 
fesses to have solved one. Nichol 
Dixon, p. 25, objects to A.’s argu- 
ment, and says, rather tmccremo^ 
uiousli/, that he* has proved nothing, 
'fhe perpendicularity of along screw- 
driver (the cause of the increased 
power assigned by A.) may be too 
childish for such a giant in science 
as his adversary ; but it would require 
more than declamation to convince 
me, or any one who has been in the 
habit of using screw-drivers, that A.'s 
reason has nothing to do with the 
question. That it is not the o«/y rea- 
son, or even the principal one, 1 ad- 
mit, but it certainly is purth/ the 
cause of the increased effect alluded 
to. 'I’hc fact is, J. \ . was not suffi- 
ciently explicit in the first instance. 
If he were to ask me the power of a 
combination of le\ers of certain 
lengths, I should have no ditliculty 
in answering him, con«ist(‘iitly with 
the established laws of mechanics ; 
but if he were to object to rny reply, 
because the hi ndiug ij’lhe levers would 
dliiti!ii>4h the power 1 had attributed 
to tlnuii, I should think this an ««- 
/a/r nl>j,;rtiou ; because, in consi- 
dering the properties of all machines, 


simple or compound, we are anttio- 
risod to suppose that such machines 
me perfect; and, in every elementary 
treatise on mechanics, we arc inva- 
riably tohl, in the outset, that all 
imperfections, in the nature of tlic 
bodies experimented on, are to be 
put out of the question, and our cal- 
' culations are to he conducted i)re- 
cisely as if no such imperfections 
existed. In estimating the jiower of 
a number of cogged wliccls, 1 should 
say, that they were elteciixc in jiro- 
portioii to their size; and tluit their 
respective powers would l)e iuversidy 
as their velocities ; and so on, with- 
out any reference to the Jirmness of 
thexeoiHl of which they hapiten to bo 
composed. Now, a screw-driver may 
be called either a double lever or a 
single one ; in the lir-^t ease, the 
length of each le\er will he c«|Mal to 
half the width of that part of the 
driver which fits into the ln*a l of tlie 
screw, or i: (‘(jual to the radiiH of 
the circle formed by tlie rc\oliitinii 
of the driver, the centre l»eiii.: the 
imaginary fulennn. In the otlnu* 
case, the length of the le\er will be 
equal to the whoh* widtli of tliat j>.irt 
or the ilriver which lit, into tlie head 
of the screw'; tlie jiowcr will, of 
course, be the same in each; for if 
we call it a double lever, each will 
have half the ])ow(T of th(‘ ''iiiLjle; 
and if we «*aU it a single lever, it will 
have twice the ]>owcr of each douhle 
one, the circct being always regu- 
lated by the distance between the 
acting power and the fnh*rnm. It 
.seems tome ino^t coiivenient to con- 
sider a screw-driver as criii^i.slin;: of 
two levers, bccaU'sC, in thi» ea^i*, tin? 
iniaiiinary fulcrum in the centie is 
quit-e di-^linct from the acting and re- 
sisting part^ of iheinstnmient ; wliile, 
in tin; case of a single lever, liie si- 
tuation of llie fnlenmi vvjll (‘one- 
spoiid with the jilaee where the act- 
ing power is ajiplied, each ext nunc 
])oint of the driver forming in its 
turn the fiilerum to the aeiiug jiower, 
and the acting power to tlu‘ fnhu'iim. 
The resistance is also applied to the 
same plaev;, and this is lik<‘ly to cause 
confusion; I shall, therefore, suj)- 
pose a screw-driver *0 consist of two 
levers of the third kind, where the 
power is between the weight and the 
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fulcrum ; in such a case, we all know 
that power ib lost as time is gained ; 
that is, if A, of two p ounds, will only 
raise B, of one pound, B will go 
twice as far as A, or the same dis- 
tance in half the time. Now, as 
power is here lost, because the acting 
power travels slower than the resist- 
ance, so in all cases where the acting 
power travels foster than the resist- 
ance, power will be gained in the 
same proportion ; and it is, of course, 
quite true in practice, that the elasti- 
city of a long screw-d river will cause 
it to yield, or render (as a long lever 
will bend under a pressure that a 
.short one. would easily sustain), and 
thus, by giving way to the resistance, 
the lower end, or" that which is ap- 
plied to the screw, will hang back a 
little, and will not, therefore, go 
quite so far or so fast as the upper 
end of the driver, or the hand. If, 
then, we suppose that the upper part 
of the driver should in one revolution 
pass through three inches, while the 
lower part should only pass through 
two inches and a half, the power ivill 
be as iriiich greater than it would be 
if the driver were non-clastie, as 3 
is greater than 21 ; or the power of 
the driser would be increased by its 
elasticity as (i to 5. Now, a screw- 
driver, wliosc width at the hnver end 
is 1 inch, consists of 2 inches, of half 
an inch each, having their fiilcrajust 
over the centre of the head of the 
screw, and as, in one revolution, 
each lever will pass through li inch, 
the whole distance passed through by 
the acting power would be three 
inches ; and if the driver were noii- 
clastic, the power and resistance 
would lic to caeh other inversely as 
their respective velocities ; and as the 
screw, or resistance, Nvoiild only move 
through a space e<|ual to the distance 
between two (»f its spirals (and this, 
in one revolution, must be the case), 
if this distajicc he stated at one-eighth 
of an inch, then this poAver aa^ouW 
travel three inches, or tAventy-four 
times as fai , m the same time as tlw 
resistance ; the power would there- 
fore be mccliunically multiplied 24 
times. But as the erfects of the elasA 
tieity have been stated to be 1 in (> in 
favour of the ■jelocity of the poA\er, 
will be 1 in 6 in fa\oiir of its efli- 
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cacy ; and instead of the poAver being 
as 24 to 1 , it Avill be nearly us 29 to f. 
The first part of every mcchanicai 
operation is the most d'ifficiilt to be 
performed, from causes A\hu h could 
easily be explained, but AvhichAvoAdd 
be out of place here. In dri\ ing a 
screw, the resistance is the greatest 
at first ; and this very circumstance 
renders the elasticity of the driver 
more particularly scrvicea])lc at this 
moment than any other, for the in- 
creased resistance causes the screw to 
remain stationary for a short time 
after the handle has begun to move, 
and therefore is the means of in- 
creasing the poAAor, by diiiiiiiishing 
the velocity of the resistance ; and 
this, too, at the very moment Avben 
such relief is most wanted, viz. the 
beginning of the operation. Elasti- 
city, therefore, practically speaking, 
Avill be one cause of the incrcasecl 
poAverof along scrcAv-drivcr; thou^di 
I take it to be unphilosophical, in 
estimating the poAver of a ukachine 
(unless, for practicid purposes, we are 
expressly desired solo do), to consider 
any imperfections that may have 
ansen in the construction, or from 
the physical properties of the mate- 
rials from which such machine may 
be composed. The smallness of the 
angle of deviation from a perpendi- 
cularbeing as the length of llie driver, 
is also another cause (in pract/ce) ; 
but tins also arises from supposing 
the operation to be jjerformccl in an 
imperfect Avay ; for if the man hold 
his hand steady (Avhich in all opera- 
tions AA'C suppose him to do, unless ex- 
pressly told to make allowance for 
the contrary), there Avould be no such 
angle of deviation at idl. 

I am. Sir, yours, &c. 

D. H. In V, 

Portsmouth, Nov. 2, 1824. 


Sir, — No one can have a fairer 
claim to gi\o an opinion </n any sub- 
ject than he Avho is the subnet of 
disenssioii ; I therefore ai -crt the 
right of replying to a query which 
was stated by one of your Corre- 
spondents, answered by another, and? 
that answer ri<liculed, lu a somewhat 
flippant manner, by a third. 
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The acknowledged superiority of 
my loni^ to my short-handed driver, I 
have experienced to l»e tliis : a very 
small error in the direction of tlic 
short-handed screw - d river, quickly 
occasions its cdijc to slip out of the 
groove or nick in tlie heads of my fa- 
mily. But it is obvious, that the 
greater the dc\iation of the screw- 
driver fn)iii the axis or direction of 
the screw, the greater must he its 
poncr, tliat ptnvcr being proixir- 
tionate to the sine of the angle of de- 
viation ; or, in other words", the dis- 
tance ])etwccn tlie end of the handle 
and the line of direction of the screw 
acts as a lever. 

A short spud of a tool is sure of 
disfiguring my face, mutilating my 
cloven head, and of bearing me uii- 
equallv against one side of the road, 
as well as of tearing and defacing the 
bed prepared for 

I am, Sir, 

Your humble servant, 

Screw. 

Novembers, 1824. 


TAPPING NUTS. 

Sir, — At page 445 of >'our valua- 
Ide Magazine, 7\ J. D. gives a me- 
thod of lapping Nuts, which he 
considers is not generally known. 
I can assure him that he is mistaken, 
for I have seen it followed 25 years 
since in Scotland, and no one ap- 
peared in the least astonished. The 
astonishment of In^ workmen proba- 
bly arose from the circumstance of 
his inserting a wedge, 5-8th3 by 
3-8t]ib, together with a tap l-8th of 
an inch in diameter, into a nut only 
2-8ths ! 

It is erroneous to assert that an ex- 
cellent thread is formed by this me- 
thod ; for every one who knows any 
thing of screw ing will perceive, that 
an iron wedge will carry off the sharp 
top of the thread. Wliat I have seen 
used for the a])ove purpose, was a 
slip of sheet brass, which will not 
materially injure the screw. 

I am. Sir, 

Vour obedient servant, 

D. Screw. 

Sheffield, October 9, 1824. 


INQUIRY. 

NO. 77. — rays ok the sun. 
llic rays of the sun, collected by a 
concave uictallic or glass mirror, or 
transmitted through a convex lens, 
burn intensely at the focal point ; the 
light of fire, ctdlected by a metal mir- 
ror, has also a great healing power ; 
but if collected by a glass mirror, or 
transmitted through a convex lens, 
no sensible heat can j)c perceived — 
Can any of your readers account for 
tliis seeming paradox ? 

I am, Sir, 

Your obedient servant, 

J.B. 


ANSWER TO INQUIRY. 

NO. 50. — OPTICS. 

If a convex lens , of any focal length, 
greater than the focal length of the 
concave one, be placed with its fo(;al 
point to correspond with the anterior 
focus of the concave lens, parallel 
rays, after passing through the two 
lenses, will again become parallel. 
This is, in fact, the form of the Ga- 
lilean telescope, the concave lens 
being applied to the eye. 

1 am, Sir, 

Your obedient servant, 

J. B. 


CORRESPONDENCE. 

Wc shall be glad to he*n- again from 
Nimrod. 

Communications received from — J. 
Phelps — Lewis Moore — W. Y. — Jack 
Robinson— A Young Engineer— N. Wales 
— R. 13. P.— C. 1). W + 8—W.C.— 
Alfred Hall-P. G. D.—E. J. Mitchcl— 
A Mechanic — Nauticus — A Constant 
Reader — W. J. C. — A. F. S.— R. W. D. 
— W. C., 4ic. 


Commnnir.ations (pofit paid) to be addreiupd to 
the Editor, attlir Publishers*, KNKJHT and 
LACEY, 5a, Patenioster-row, London. 
Printed by B. BuNSLBy, Bult-court,Fleet>stn^t. 
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fROCBSB UF COINING AT TMK UOYAL MINT. 


PROCESS OF COINING AT THE 
ROYAL MINT. 

« he blanks, after being cut out by Bol- 
ton’s nitting-out press, described vol. i. 
1 ). v249, are carried to the sizing-room, 
where eacli iiidhidiial piece is adjusted 
to its standard weight. 'I'he light picce.s 
are selected for remelting, and the heavy 
ones, if not considerably heyiuid weight, 
are icduccil to their standard weight by 
ra'-pin^ llicir surfacc-s with acoar.se rasp 
<ti tile. I lit* superior accmacy of .Mr.Har- 
toM\ luautltid niaehiiie ^ilcocrihed iiimir 
l.i^r Niind)''i I has considci .ihly ahiulged 
the Icihour of this inelegtmt and unine- 
ilianical process, 

riit* picco tlius adjii-'tt'd aie in a state 
of gie.a haidnc's, Iroiii tonipicssinii by 
»he n.lliiur and drawing puu:essc.s, and 
b\ which, in fa>'t. iluii latent heat has 
Iach S(pioc/cd out. 'fhey attain their 
softiit-'S Airain h} being licated lu a cheriy 
lid heal m a leurheiatory furnace; after 
which the} aie boiled in veiy weak snl- 
plmiic acid, which makes them very clean, 
and of a ^e^y wlihe colour. When dried, 
ciilier in warm savsilnst, or over a veiy 
slow fne, they aic in a ''Uito for the two 
iii'Nt proi’c.'S^es, which aie the milling, 
and the coining or sran^pulL^ 

'flic ojieiathm ot milling is to be per- 
foiiiiL'd round the edge, to prevent their 
h ing clipped or tiled, which was a fraud 
commonly piactised upon the aiicicnt 
money made lieforc the introduction of 
milling or lelteiing rouml the edge. The 
I'on-'tiiiclion ot the milling machine will 
he e iMlv nmlei‘*toi5(l, fioiij the inspection 
or the Nt and 2nd ligme^ given with the 
pie>>eiif Nmnlii T, being .m elevation anil 
p ail of the «»an.i*. The paits whieli 
op* r.ife upon the piei'c of money, coii- 
'-i-i nl two sti-el I»ai-.s oi riiler.s, Dl>, the 
aili.ireiiti dge^ of which aie cut or tinted ; 
rh*‘ Jovva r bar, seen in the plan No, 2, 

imrao\eabl.‘, being f:L'«tened down hy 
two (lamp' lo a ea^t iron plate, I), 
foiiiiiiig the haoc ot the whole iiiaehiiie ; 
the nppei hai- i.s pi evented from rising 
by tlic rwo v*^iiic.il pieces, hut has the 
liliTfy (if moving backwards and for- 
vvaids in tl(e direction of its length, 
and is guided in such motion by laying 
halt its tirn kuess in a gnwvc formed in 
ilie plate D. A rack , CC, fig. I , is fixed to 
the moving lulcr, vvhieJi engages in the 
teeth of the wheel B, mounted on an 


axis I'jing across at right angles t() th .' 
ruler, and ‘’iippni (( ,1 it its t iids by two 
standard^, lising up Inmi the plate D. 
On one end of tla* axis a li.nidh; is lixpil 
forgiving niolion to the maeliine. Twi) 
blanks arc put into ilie macliliio at the 
.same time, as seen in the seeond tigure, 
and the lower rnlci can be made to ap- 
proach neaicr to, or recede tartlier Iroiii, 
the upper rnlci , hy the two-crtwvs, to 
take in a dilh'icnt-sizcd piece hctwetsi 
tin in The operation of tin* nm hiiie is 
very simple 'I'wo hlank.s heing phu ed be- 
tween the edees of the ruler-, tin* iKiiidle, 
.'\,i-tni ned round halfa lui ii.w liieh moves 
the upper inlei endwavs, sunicieni to 
mail; the blank all lound the edge. 'The 
two milled piei e^ are then taken out, and 
two other blanks are [ilaced heiweeii tin* 
nilcr.s; the handle, \, being tin ned h.di 
round in ar. opposite direetion, canies 
the upper ruler hack again to llie po.suioii 
in which it first siood ; thus two moic 
blanks aie milled, and .so on. Tiie ma- 
chine is placed upon a stiong wooden 
bench, to raise it to a coimmient height 
for the man who turns the handle; the 
blanks aie placed in the machine hy a 
boy, near to that where the h.indle is 
The thiidaiid foui th figures piefi.sed ai*‘ 
further illiistiations ot Bolton’s entfing 
out press (desiaihed p '.*l!h\(d i j l*ii'. < 
shows the manner of I in* hoiizontal 
w’heel acting on the loll. r, K. i.Nectln* 
figure, p. 2l‘J.) It repre-ents a hmi/on • 
tal plan of the upper pait of the axis 
S, fig. 3, i.s part of the liin (»t the large 
W'heel, and T, one of the piojectiiig 
cogs, which, when the wheel tinns mi 
the direction of the aiiow, will take the 
roller F, at tl:e end oi tiie lev (.a FI), ami 
turn the Icm*!* round in tlnit direetion 
which will wind u]> tin* .seuwv, .ind rahe 
the pnncli out of t!ie die 'I'his action 
also draw.s a loci, 11, which i.s coniiected 
with the levir hy a jinni ; the other eml 
is connected with .i bended level , fioni 
the other end of wliidi a lod de-eend.s, 
and lia.s a piston fixed to it. Figiiie 4 is 
the catch. At K it is^ioveahle on a joint 
K, and is thrown iipw.ird hy .ispiiiig, 
To this spring a eoid, (J, is ta.stened, 
and the lower end ol the eoid lias a 
treadle fa.«t»‘iied to it. 

The lOngraviiig on the following page 
i.s Uie perspeetive view, pio.ni.sed in our 
last, of Barton's Rolling Miu-liine. 
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bueai) and potatoes — minus. 


BREAD AND POTATOES. 

Sir, — I shall feel greatly obliged 
to any of your Correspondents who 
will furnish me, through your Maga- 
zine, with a description of the mill 
used for grinding potatoes for the 
baker, or who will inform me where 
I can procure it. I am fully con- 
vinced, by trial, that potatoes tend 
to make bread lighter than wheat- 
flour alone can do, ai.d chemical 
analysis shows bread so made to be 
wholesome and nutritious. It will, 
perhaps, excite surprise that I should 
recommend a practice for which 
bakers arc generally coiulemncd and 
held up as a body of men who pick 
our pockets and feed us with poison ; 
but, if llicy confined the mysterious 
part of their science to the introduc- 
tion of potatoes, we need be under 
no apprehension about the latter, 
though there iniglit be some diiliciilty 
in acipiitting tlicm of the former, 
because bread is made at l(‘ss expense 
with an admixture of potatoes than 
with flour alone ; but who would 
deal with the baker wbo shouhl ad- 
vertise cheap bread, curnpused of 
flour and potatoes? — Prejudice, in- 
vincible prejudice, would be his ruin. 
The people must liavc pure iidieaten 
breau, and so white to boot, that it is 
impossifde it can be pure. The baker 
is thu‘^ compelled, rdilom volens, to 
Iiave recourse to deception, anil to 
plunge his thumbs into as strange a 
composition of hctecogoneous ingre- 
dients as that into whii^h the piloPs 
thumb w^as introduced by the w’cird 
sisters of Shakspearc, and with a 
somewhat similar effect— ^a train of 
ghostly loaves are raised , and the cus- 
tomcis are satisfied. 

I wish to take this opportunity of 
correcting a inistateiiient in Cob- 
betPs Cottage ICconoiny,” respecting 
the compardtivc ’uerits of wheat ana 
potatoes, tt» till* l.utter of which lie 
appears to cntiTtain as rooted an an- 
tipatliy as if all p onmesde teire were 
prand'i homme'i de terre. Let him 
rail against pofeotates if he will, but 
let him iiol send forth such a libel 
against pof t tars to assert, as “an 
established fact,” that they contain 
only tr'p tent,) of their weight of 
nutritivv matter; vvliereas it has been 
•scortfiuied , l)y Sir H. Davy, Gay 


Lussac, and other chemists, that ons 
quarter of their weight is iiulritive 
The quantity of nulriti\e matter, 
thus calculated, in an acre of pota 
toes, so far from being, as CohbcU 
attempts to prove, much Ic^s than 
that in an acre of wheat, is inoic 
than double. 1 will meet him on liis 
own ground, an acre of which, he 
states, will produce bushela ot 
wheat, or ,'100 bushels ot potatoes ; 
now, 32 bushels of wheat weigh 
1920 pounds, and 30o bushels ot 
potatoes w^elgh Ib,H0() pounds, one 
quarter of which, viz. '1200 poiimU 
is nutritive, making a halaiice ot 
2280 pounds in favour of potatoes. 
The parings are not dediicteil, hut 
neither is the brau, the w'eight of 
which is ten pounds in every sixty, 
or ill every bushel, which will, at 
least, equal tli(‘ loss in paring llie 
potatoes. 

I am. Sir, 

Your humble servant, 

PuiLu-MuneHY. 


MINUS. 

Sir, — In your (>0th Number you have 
acomiimuication from aC()iTe<;pondent 
“ Piger,” proposing a dilfieulty eoii- 
cerning the multiplieatiuu uf quantities 
aflected bv the aigehi.iie sigu Alittus. 
I li.avc a fellow-feeling for “ I'iger,’' 
well recollecting to have been greatly 
annoyed by the same app:n-cnt paradox 
wliirh disturbs him, 1 almost despair 
uf being able to make the matter elenr 
to him, but I will try. Suppose a man , 
in keeping hi.s accounts, had ditierenl 
pages in his book, for debts winch he 
owes, of different \alues ; debts of 
1000, debts of 500, debts of 100, Ac. 
The pages appropriated for lli^se might 
be headed, respectively, —1000,-500, 
— 100. Under any one of these heads, 
ft 3 would signify that three .such debts 
exi.sted ; f/0, that there was no such 
debt exi.sting ; but a - .3 would .show 
not only that no such debt e.xisted, hut 
that the account ot debts of that value 
was three terms below nothing; in other 
words, tliat there were three sums of 
that value due to the account, and the 
page would exhibit {m terms of a debt 
of a certain value} an actual credit of 
three times tlie heading of the page. 

I subjoin the lollowing demonstra- 
tion, which is, a note <if tJie editor of 
the traiiilatiou of Euler. 
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“If \v<' ('(insider the product arising 
fniiii the inuliiplication of the two 
(|iiantiiies, o — 6 and c* — we know 
♦liat i* i'. l(!Ss than that of « — Axr, or 
ol a r ~ b c : in short, from this product, 
we must subtract that of a—b x d ; but 
the product a - by. c—il liecomcs a c — 
/m - u tiy to which is to he annexed the 
prodnet of —b x — //, and the rpiestion 
i-, only wlncii sign we must employ for 
I hi', jniipose, whether + or — ? Now 
A\c h.iM* seen tli.at from the product 
4( r~ br wo niuat subtract tlie product 
of (i — b '< flj that is, we must subtract a 
iju.iiitilN kss tliau ti d ; we havejiherc- 
lore, snblicKled alrt.idy loo much 
bv the (,l^;nf'}y b d • tlii-, product must 
I'.ieiclerc f.c added, that is, it must 
li,i\e the siMjj f- prefixed; hence we 
■’c ili.it -■/. - — r/ gives I b d for a pro- 
di.i t, or -- ■ hutms niiiltipliod hy ( — } 
iiiiiiii> ::iv<s I f ’ pill-.’’ — p. 12, 
//■«/< htW^ht! mn of Kiiin\ 
li i>n< e \<in (ou,,ider a quaii> 
I'll is f/ #/r/7, Non in.iy deal with it as 
'Mill .\\\\ oMut arfiile whatever; whe- 
thr .1 in.oi IS minus nine pounds, or 
nimos ihrce debts of three pounds, is 
I ipi dl\ c.isN to be underslood ; Imt, in 
the lirsM.ixe, hois nine ]>ounds out of 
po» Uei , Ml tlie second he i-» iniie ])Ouads 
III poiU(i, and — ;i x — 3 — + 1), or 
n A — A i ft b. 

I should lie very glad to hear that 
inv N lew ot the subject has given Piger 
any latiKution. 

I am. Sir, 

Vonr humble seruint, 

B. Q. T 


VAI.I.ANCK’.S CROsS-erTTING SAW. 

Siu, — In iuiswcr to our friend Naii- 
ticus (p. ,3!), \(d. II.), who s(‘em.s not 
to rompridu’iul how iiiv (Jros.s-cut- 
tiug Saw is to be us(m 1 uorizontally, 
wrought by a pcndiiliim twelve feet 
long, ] have to inform him, that the 
length of the pendulum is no hin- 
tlranee. to ent trees close hv the 
ground. 'I he shaft (see the, tigiire, 
p. d!>, \(d. II.) which eoninuinieates 
the motion from the peiululnin to the 
saw, (*aii be placed either higher i>r 
lower, so as to give the projier mo- 
tion to the saw; and a tree ina) be 
tints cut nearer tlie ground than it can 
I>e done with tin* common cross-ent 
saw'. It is not iiitcmhMl that tin* frame 
shoiibl prevent the ‘<aw' from cutting 
the tree, until it comes to the rod 


that the saw slides on (b'j, when the 
frame, is fixed to theotlier side of the 
tree, and the saw wrought till it 
meets the first cut. 

I am, Sir, 

Your obedient servant, 
Dixon Vallance, Mechanic 


GENU'S OF invention. 

“ If you would have a man display 
all the native resources of his mind,” 
says an eloquent writer in the Edin- 
burgh Review — “ if you w'ould bring 
all Ilia faculties and powers into fufl 
activity, you must deprive him of all 
adventitious assistance, and render 
him exclnsiiely the architect of his 
own fortun(\ It is not to those who 
have been boni with a competenev. 
hut to those who lia\T been bred m 
the hanlysclmol of poverty, and who 
have niisod thenlselvc^ to an emi- 
nence that mankind are indebted for 
almost all those improvements and 
inventions which have so greatly ex- 
tended the empire, of mind and mat- 
ter, and madi'. sueb va^t additions to 
the sum of human happiness. Not- 
withstanding of its heing the great 
avenue to power and emolument, it 
has been freipicntly remarked, that 
ihtTC is scarcely an instance of an 
individual posse‘«scd of 500/. per ari- 
imm of natriinony making any figure 
at the English bar ! The same ob- 
servation might he extended to most 
(Uher professions. Necessity is the 
grand goader, and therefore yovatp 
is apart of the universal system.” 

Bhy, then, should a man he iir 
cused of being radical or jacobinieal, 
jncnly for saying, “ I know no other 
claim.s lo iny respect than tlx^se 
founded on u^eflll talent, coupled 
with iuduslrious and honest applica- 
tion.” What are lu’nMlitary honours 
and riches, in comparison witli the 
meritorious aptdication of talent 
Hiwe not both the fir>t been tiiins- 
ferred to the owner by (inothu, in 
whom aloiu' all the claim roTMres 
and remains of all the lioiionr, or 
perhaps all tlie discrnce, of having 
a((|iiired tln’m? Jlow’ widely dif- 
ferent is not the ca.se A\ith the mail 
of talent ^ 'J’o him belongs nil the 
honour 1 / 1 / ■ he Is indebtcii lo 
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no one but himself '. What an enviable 
bad^^e I What are hfreditary honours 
compared to it ? 'ihe only transfer 
that, in his case, takes place, con- 
sists in his transferrin|!f, not to his 
heirs only, as in the above is the 
case, but to the community, nay, lo 
posterity, those immense, those last- 
ini’* and incalculable benefits, which 
(ulrut alovk ctin confer . 

'I'hc useful inventor takes a mite 
out of the millions he confers ; Tiffs 
/ call princcbi liberaltti/ ; whilst the 
nobles and the i^'rcat, who claim on 
hereditary icrouiids, take the millions, 
too oftcn’withoiit even returnin" the 
mites to those who have contributed 
tin’ millions. By purse-proud fools, 
and such other iin(leservin:( being's — 
by such real paupcjs in talent and in- 
dustry, the uaeful man of talent is 
olb'ii called a schemer — a needy ad- 
vcMtiim* — a l)et,^^ar — or a mcinbor 
of “ the swinish nmllitude !” And 
why? — Merely because he is not 
li^ini^* on the bounttj of his ancestors, 
or, as a Mueeurist, on the charity of 
the eoininunlty. Any idiot can con- 
sume ilie earnings of others which 
tire n^ivcn to him ; and if poverty is 
a disi' race, it can only he that po- 
verty w’hicli indolence cherishes, or 
•'xtrava^amv croatos; including* the 
pfuerly of mind so common with the 
I’-if-sidficienl man of purse, who, al- 
thoui^h possessed of the opportunity, 
seconded Iiy splendid means for cul- 
tii.ifiic^ his mind, and applyiuf^ ta- 
lent so eiii^cndered, in the innate po- 
uTly of Ills iiaiTovv mind, fails to do 
>o; whilst the man deficient of pro- 
perty, eneri,a*tically, and under every 
^:albM;r dirfiidvantaffc, breaks down 
tlie jijreatest of all obstacles, not 
only to live trrdy independent, !mt 
even lo ^ .:c fortunes la others. He 
wimts no one to confirm his iiobility, 
tiiMcli less to confer it : he ennublcs 
himselt, for his heraldic vouchers of 
true nohility are to be read in every 
invention or improvement by which 
the community is benefited — m«)nu- 
m-'iiis mf>rc convineiiiff and more 
hiUin^r than those explonJ by the 
llen.blOiiier.; uml as lo hit bein_i( a 

poupiv^ is he not 7 fi/Acr a TIlEAStlKY, 
. njK)yi u'lnch uU the world dnuvs., vnth- 
oat Us ever stopping: payment ? Hcre- 
uitttiy rank and wealth sink into 


insignificance, compared with such 
distinctions. 

1 am, Sir, 

Vour obedient servant, 
Junius Anaxarchus. 


LONDON IMPROVEMENTS. 

Sir,— I beg to hand you for inser- 
tion a continuation of the “ Improve- 
ments of London,** proposed ninety 
years ago, as desired by T. N. ; who 
observed, “It will show how far it 
has been acted on in our day.” In 
the cases which I now submit, he will 
see that it has been done, exactly as 
proposed. 

The Custom House is a place 
whkli, by its use and situation, can 
hardly fail of being visited by 
strangers. 1 could havfe wished, 
therefore, on that account, uml like- 
wise because wc are more famous 
than our neighbours for naval adiiii s, 
that this building had been more 
costly and magnifu’cnt : it woi Jd 
make a seasonable imprcs‘<ion on fo- 
reigners, even at their lamling, cl 
the majesty and wealth of the Brili^^h 
nation; to which, let me add, its si- 
tuation by the water-^ide gives it n 
still juster claim to grandeur and dt;- 
coration, and it is a pilv so public 
a building should want wfiat is so re- 
markably mist. 

** The India House is certainly un- 
worthy of the Company’s figure in 
the WMirld, ami would better 

suit with the common life (J* a single 
Director, than the. pomp and state ol 
the whole body. The fabric, indeed, 
is built in taste, but I here is not 
enough of it; and if they had ihonoht 
of udriin" a portico in the middle, il 
w'ould have looked more like, a 
finished building than it docs now. 

“ St. Alar tin's Church . — I could 
wish, too, that a rnew was opened front 
the iVIews to St. Martin’s (’hurch. 
1 don’t kn»)w any one of the modern 
buildings about lowm which better de~ 
serves .such an adca'ntap^e ; the portico 
is at once elegant and august, ami 
the steeple above it ought to be con- 
sidered as one of the most tolerable 
about town. If the. steps arising 
from the street to the front could 
have been made regular, and on a 
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line from end to end, it would have 
jriven it a very considerable grace.** 
If T. N. will go to the three places 
above alluded to, he will see how the 
proposed improvements have been 
since executed, or are at the present 
moment executing. 

1 am. Sir, &c. 

Julius. 

October 28, 1824. 


calculating price op TlAfBER. 

Sir, — A more concise mode of 
reckoning tlie value of Deals, than 
that given by ” A Tiiiiher Mer- 
chant's Foreman,” in your ln>t, 1 
think is the following ; — Considfr 
every penny in the value of a deal lOs 
then half the price in p<‘m o will hr 
the value of a long huiulicd of deals 
in pounds. 


Deals at 75 . 4J. each — 88 //. ~ 2 — 41/. i*i r liuiidird. 

Deals at 85 . l/f. each «= 97//. + 2 c= 4^/. 10 >. tlino. 

Deals at 75 . 9 //. each e= 93d. •*- 2 « 4f)/. lO.v. diitr>. 

And, on the contrary, douhle the price in pounds will gi\c ihc \aluc <>1 a lU rtl 
in pence, thus : — 

Deals at 4r»/. IO 5 . per hundred, x 2 = 93//. — 7>. 9//. 

Deals at 4H/. IO 5 . per hundred, x 2 = 97//. = H 5 . 1//. 

Deals at 41/. per hundred, x 2 — 7.s. Id. 


The reason of this is very clear : 
120//. is IO 5 . ; therefore, if a deal 
cost Id. it is evident 120 would cost 
IO 5 . Or, if your Correspondent had 
couiined himself to multiplying the 
price in shillings by six only, it would 
[>r<)ducc the same result without the 
ali(|Uot parts of a pound, by con- 
T^tdcring the shillings pounds, and 
adding thereto the value of the pence 
ill the same denomination, thus : — 
Dc.iU at 7 a’- Id. each, x = 2 id. = 
2 » 12 - ML as before. The rc- 
\cr-«c : di\idc, the jxuinds per hun- 
ilrcd hv six, will gi\e the \aluc of 
one. ill shillings and ncncc. Deals 
at 10/. 10'. perimiidred (> — 7'- i^d. 
or ‘10.5. (uf. -- 0 - 'J'f. \)d. 

1 am, Sir, 

Nor. Util. J. S. 


PillRNAIi AIOTIONS OF THE 
IIAUOMK'I EU. 

Sin, — The i^loiithly IMagMzinc for 
the of January, ISOO, eaiiic into 
iijy hands, by aeeid/*nt, a few days 
snbseniieiil to the appearance of my 
eommnnieation in the 12<1 Nnmher, 
\ol. ir., of your iMaga/iiie, wherein 
I perceived aeeonnts of tlic Diurnal 
Variiili/)iis of the Barometer, ex- 
tra<*trd from jiapiMS submitted t«» llie 
Royal Society. 1 was somewhit sur- 
prised at lliis, as I had faile/l in ob- 
taining any inforni.ition on the sub- 
ject, though, I slated on a former 


occasion, I had, in anticipation, made 
several iinpiirics after it. 

Tlicse papers arc as confirmatory 
of the hypothesis 1 have advanced, as 
the nature of the inslrumcnts, and 
the times and places of observation, 
were capable of rendering them. 
There area variety of circumstances, 
general as well as local, to he taken 
into account in making observations 
on this phenomenon, even with the 
instruments best adapted for the pur- 
pose, which cannot fail to have con- 
siderable influence in rendering such 
small elfects almost imperceptible, 
and, with u common barometer, to- 
tally out of the reach of the most 
acute, observer. 

Enclosed, you have the extracts al- 
luded to, which you will oblige me 
by giving a place 111 your pages. 

1 am. Sir, &c. 

Wm. Gilman. 

Royal Society, London, 
Jan. 1, 1806. 

Hcniy Cavendish, Esq. a member of 
thi^ learned botly, has sulnnitted to the 
SiH:irty an “ Abstract of Observations on 
a Diurnal V'ariatioi) of the Barometer lie- 
iween the Tropies,” by d. Hor.sburgh, 
K.sq. This ((cntlcnian, in his voyage to 
the E;i.s| Indies, eiiipIo>Ld tw- marine 
harometeis and thennometr.s, which 
weie cxjioxcd to a tire riiiTent of air in 
I'K.ibiii, wlure the basons of the haio- 
iiieins weie ihiiteeii feel ahiwethe le\el 
of flu' 'C.i. 'I'he hour'' bu' observation 
weie .If luxni, tom and twelve in llie 
aitciiiiMin, aiul at leui and srv( n in tlu: 
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morning; because the mercury in the 
barometer had at these times been proved 
to be regularly stationary between the 
tiopics. It was found tnat^ in settled 
weather, in the Indian Seas, from eight 
A. M. to noon, the mercury was not only 
st<itioiiary, but, at the point of the 
greatest elevation, afternoon, it began 
to tall, and continued falling till four 
o’clock, wlicii it was at the lowest point 
•d dcpiession. From four to five the 
nieiciny rose, and continued rising till 
about nine r. ai., at which time it had 
gained its highest elevation, and conti- 
nued stationary till midnight ; it then 
lell till four o’clock, when it was as low 
as it had been in the preceding after- 
noon ; troin this time it rose till seven or 
eight, and continued stationary till noon. 

Thus was the mercury subject to a re- 
gular elevation and depression twice in 
twentv-four hours, in settled weather, 
and the lowest station was about four 
o’clock ill the morning and evening ; 
from these times till eight in the morn- 
ing and nine i;i the evening, it had a re- 
gular tendency to rise, when it was sta- 
tionary till noon and midnight. 

(n unsettled and blowing w'eather, 
especially at Hoinhay, during the rains, 
the regular ehhings and flowings of the 
mercury could not be perceived. I’he at- 
mosphere seems to produce a different 
effect on the barometer at sea from what 
It does on sliore, as llie following abstract 
will sliow : — 

From Icavim; the Land’s-Kiid, tlio iiier- 
cury wa-s flin'tuatiiig and irregulur till 
they came to lat. 26’. N. long. 20 W. ; it 
then uniformly performed two eleiations 
and two dc))ies.sioiis every twentv-four 
hours. From hit. 2(). N. to 10. N. the 
difference of high and low stations of 
mercury in the barometeis was not so 
great aS it was from lat. 10. N. to 2r>. .s. 
Within these last-ment':oned limits, the 
/lifference of high and low .'•lations of the 
mercury in the barometers was from 500 
to parts of an inch, both in the daily 
and nightly motions. 

Til lat. 2d. it was again fluctuating, 
and continued so till 27. S , when it be- 
came subject ?o lilt.’ ecjuatropical motions, 
and continued so tiil the ship reached 
Uombay, AugiLst 6, ld02. On sliore, 
fi)r the first six days, the mercury h;w! a 
»>mall teiKlency towards jK’rforniing the.se 
morions; hiit'from the iithtothe 22d of 
August, they could not he perceived. 

On leading the harhonr, they w'erc 
again very perceptible, and eOntiiiiied so, 
with gieat nniformiiy, till the ariival 
of the ship ill Canton river, October 4. 
It then became nearly stationary, and, 
rm '•hore at i 'antoii, the buromeier had 
little R'aJi'iicv to the 4‘«|natr(»piral ino- 
lirins through the mouths oft Ictober and 
Novcii'.her. Observation^ similar to the 
foicgoing wen* made fioin this lime till 
}he ariival of the ship in iMiargate Hoads, 


which went to the confirmation and esta- 
blishment of the .same facts. 

Mr. Professor Playfair has presented to 
this Society, “ A Comparison of soino 
Observations on the Diurnal Variatiomi 
of the Barometer, made by M. Luinanon, 
in Porouse's Voyage rouiid the World, 
wiili those made at Calcutta, hy Dr. Bal- 
four.” 

Tlie agreement betw'eeii these is re- 
markable. Dr. Balfour found, during 
the whole lunation, m which he obsevved 
the barometer from half-hour to half- 
hour, that the mercury constantly fell 
from ten cat night to six in the inoruing, 
and from six to ten in the nioriiiiig it 
rose ; from ten in the morning to six, it 
fell again j and, lastly, lose from .six lo 
ten at night, 'llie greatest liciglit is 
therefore at ten at night and ten in the 
morning, and the least at six at night 
and six in the morning. 

The only difference between this and 
the result of M. Lamanon’s observationn 
is, that, according to the latter, the mi- 
nimum is stated to have happened about 
four instead of six. 

According to Dr. Balfour, tlic varia- 
tions of the barometer arc conni'cted 
with the reciprocations of the sea ami 
land winds during the day and night. 
But the probability of this supposition 
is destroyed by the observations of the 
French navigators. These olisei rations 
were made too far out at sea to leave 
room for supposing, that the land winds 
had any influence in the pheiioinciia to 
which they refer. 

It is, at the same time, doubtful whe- 
ther tho.se phenomena cun he ascribed to 
the atmospherical tides pioduccd by the 
siin and moon, as the ebbing and flowing 
of the mcicuiy in the barometer appears 
to have no dependence on the position of 
the.’<e Ininiijaries relatively to one ano- 
ther, but happens, it, should seem, con- 
stantly at tlie same hour, in all aspects 
of the innon, and all seasons of the year. 


brown’s pneumatic engine. 

Sir, — Your Correspondent J. Y., 
in p. 31, of vol. HI., says — “ Mr. 
Brownes contrivance is not new.’* 1 
shall not at present inquire into the 
truth of this statement, but 1 will 
venture to affirm, that J. Y., like the 
ingenious men to whom he alludes, is 
asscrlinjf that which is erroneous. 
I'hc machine whicli J. Y. saw in full 
action, is nothing more than a model 
of the air engine invented by the 
Rev. Mr. Sterling, and for which he 
obtained a patent. The principle 
upon which this engine acts, is by 
the alternate expansion and con- 



ANSWER TO INQUIRY. 


neiisatiori or tiie samo air, )jy means 
of two c;'liii<lers joined tog’ethcr by a 
ftiiiall tiilx*, throujifh which the air 
passes from one cylinder to the other. 

1 am /Sir, ^c. 

D. Screw. 

Sir, — Observing, some time ago, 
a description of an engine called Mr. 
Bt'mvn*s Gas Engine, which was said 
to be a grand discovery, but not 
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having heard any thing very lately 
about it, I should be much "ohlitreS 
if any of your Correspondent? can 
inform me wliether it has been ap- 
plied to any purpose where a com- 
parison could be made with bleain 
engines of the present day ? 

I am, 8ir, 

Your obedient servant, 

A. F. S. 

Coininercial Road. 


ANSWER TO INQUIRY. 


NO. 57. — RAISING WATER. 



Sir, — I send you a Plan for Raising pipe soldered into A , reaching within 
Water, which I think will answer the an inch of the bottom. U is a pipe 
inquiry of your correspondent J.B.B. which supplies A. When it is about 
p. 368, vol. II. three parts full, it must be turned off 

A is a strong cistern, B an air- at <*. The reservoir is pumped as 
pump for forcing air into A ; C is a full of air as possible, by means of 
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the air-pump^ B ; the water will then 
be forced through C as high as 
wanted 

I am, Sir, 

Respectfully yours, 

P. Vanrydb. 

[We have received several other 
answers to this inquiry, of which 
fJ. B. B. may have inspection on 
making his wishes known to us. The 
above we have preferred for its sim- 
plicity. — Ed.] 


1 have also sent you a plan of 
two Pumps, whic'Ji J nave frequently 
seen working in liollund. 

A is an upright piece fixed in the 
platform E; B,aeros3 piece,workinij 
in a groove made in A, and altached 
to the suckers of the pumps, (J, which 
arc worked by two lines, y,* D, a 
trough to carry off the water. Thus 
two men can raise an immense cpnui- 
tity of water in a day, as there is a 
constant stream from one or other. 

P. V 


perkinsN steam engine. 

'fbe claim of IVJr. Perkins to the 
invention of his nc’w Steam Engine 
is coiitc.>teiI by a Mr. James Scott, of 
illiode. Island. 

“ Tlie principle (he says) to which 
I alluded is capable of an infinite 
variety in its application, and cm- 
hra< es every possible construction in 
whi<'h the sieani, condeusc<tboth by 
pressure and reduction of tempe- 
rature, returns to the place of Ats 
generation to be used again — such 
is the broad ground of my claim. In 
my engine the working cylinder is 
within the boiler, and entirely sur- 
rounded ^vitll the fluid, and the 
whole is enclosed in a furnace of 
hliect iron. The steam, after giving 
motion to the piston, is forced by its 
rea« lion into another vessel, which 
I t!all a cooler,* and from this last 
th<i 1) oiler is resupplied by means 
of a small pump, and is kept al- 
ways full. 

“ As ur>ne of the fluid is lost ex- 
cept from the unavoidable imper- 
f» ■ tion of the apparatus, I further 
nropoaed the use, of aether or spirits 


instead of water. These fluids exert 
a given force with comparatively 
small expen.se of heat — an object of 
prime importance j for, in proportion 
as the requisite heat is lessened, the 
weight aiul size iff the boiler and 
furnace may be diminished, as well 
as the cost, weight, and storage of 
fuel.” 


MINUS. 

Sir, — 1 have lately had a diseiissron 
with a friend of mine, who has the same 
faith ns your correspondent “ Pigcr,” 
respecting the existence of negative 
quantities, hut wlio, like him, was ni^ 
able to ex)>Iain it to Ins own satisiai - 
tioii. 1 rather think, there aie in.iny 
others who entertain the ‘laiiie sort ol 
faith in llii.s matter, wbicb, indeed, i> 
not surprising, when such leariic<l iiia 
fhcinaliciaiis as Euler, Maciaurin, iind 
Monsieur Cluiraiit, iiavc put fmth thi* 
doctrine, nllhough they have ni'l rea- 
soned sufficiently clear on tlic 'subject 
to bring conviction to our uudn .stand- 
ing. The cxi.stence of negatJM' tjn m 
titles lias, therefore, been taken on 
trust, and 1 see no impropriety in ac- 
kiiowlcdgiiig myself a dissenter from 
this universally established truth, as 
others, whose opinions arc worthy (ff 
respect, have set the same example. 
1 would refer your carrespomlent'., 

Piger” and “Roderick,” to William 
Frond’s Treatise on the Priiicipb s •»< 
Algebra, published in iZ'Jf), m wbich 
they will find the existence of nc:;.itnc 
quantities altogether denind. A(t« i 
explaining the meaning of the .d.;o- 
braic characters, Mr. Freud proci*** !s 
to state that — “ In writing down num 
bers, with their relations, iiialgi-bia. 
it is improper to begin with any td the 
marks but those of uuinher<<. 'riu' 
numbers must be first written dow-n, ti> 
or from which another is to he added 
or taken away, into or by whieh aiiothcr 
is to he multiplied or ilividecl. 'riie 
same is also obviously neeessary for 
the marks of equality or dirten*iice. 
It is improper to unite thus : — a + b 

xrK=-; it should be, b x c — a 
e 

Again, to write lhn.«;, b x c—a^ — /, 

is not only improper, but absurd, as 
will be seen by nttcmjiting to read it. 
Prom b into c take a; the reiniiindcr is 
equal to some nuudjcr which we will 
call m : but the mark before / 
denotes that it U to be taken away 
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from some number which is not writ- merely for ctmveniern c in short, fiiine 
ten down, and wc cannot make any the process, as I'lciitl very clc.irly ex- 
■ense of the expres.sioii — {daiiis by chau« in^ the signs nml pro- 

Minus niulti])lied by miiiu.-i is said to ecediiig by aiUlirit)n, allhough, in fact 
produce jdus in compoutid quantities, it docs not of itself produce that result 

Multiply 2a+ 36— 4c 

into ’ a — 6 — c 


from a product 2a^ + Sab ^ 4 ac 

lake 6*s 2 a 6 + 3 6*^ — 4 6 c 

from a — 6’s product 2a^+ ab ^ 4a c — Sb^+4bc 

take c’s product 2 a c + 3 6 c — 4 c® 

whole product 2 a® + ab — 6 ac ~~ Sb^ + be + 4 


llie shorter way, by changing the mark, and adding the several products. 

Multiply 2 a + 3 6 — 4 c 

into a — b — i: 


a*s product 2«® 4 - 3rt6 — 4 a c- 
b*H prod, with m changed 'lab 6® + 4 A e 

e\ prod, with m changed — 2 a c "^1 — 3 6 c t- 4 c® 

2 + a 6 — 6‘ a c — 3 6® -f b e + 4 c® 


I'hosc who endeavour to support pears, therefore, to me, to be a part o 
his theory cletinc a negative quantity a coiiipouiul quantity only, and that, ol 
to he that which is to be substraeted, itself, it cannot possibly exist, 
yet wc cannot iinderslaud bow a qipfiu- L remain, Sir, 

tity IS to I e subtracted without an aftir- Voiir obedient servant, 

niati>c quantity preceding it. It ap- Amicus. 
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No. II. 

THE CONE AND ITS SECTIONS. 

It w ill I)c needless to tell my rcad- 
ris w'bat a cone is, but still it may 
be necc.«-«ary to state the conditions 
that determine a cone to be of any 
paiticnlar character, as well as to 
derme a lew of its parts. 

\Vlion the base of a cone is a circle, 
and the vertex or summit at equal 
(HfetaiuTs from any three points in 
that circular base, the solid is said 
to be a right cone, and of such a 
one we w ill suppose ADE (fig. 1 ) to 
be. ii perspective n;p resen tation, the 
dotted lines in the figure being in- 
tercepted from tlie .sight by the parts 
standing before them. If a sector of 
paper (as iig. 2) be wound round till 
the edges, AB, AC, coincide, the sur- 
face will lie that of a right cone. 

In the present paper the problems 


• Tlic Dijigrams illustrative of this 
aniclc will be given, with the continua- 
lioii, in our next.— Kdit. 


will refer to a right eone, whicli is 
so cut that its base is circular. Such 
a cone may be also cut in difterent 
directions, as in the following 

DEFINITIONS. 

Def. 1. — When the cutting plane 
passes through tlic vertex, A, as in 
tig. 3, the section will be a Iriamk^ 
AFG. 

Def. 2. — When the cutting plane 
is parcTllcl to the base, or such that 
any three of the points in which it 
cuts the conical surface are equidis- 
tant from the vertex, the section is a 
circle y a perspective view of which is 
seen in tig. 4. 

Def. 3. — When the section is ob- 
Ih^ue to the circle, but such as by 
being prolonged it would cut <be 
opposite side, or the prolongation of 
the ojiposite side, the. section, is an 
ellipbCy as in fig. />. 

Def. 4. — If the .section be such 
that a straight line, KH, drawn albng 
the middle of it, shall be parallel to 
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thc*sitle, Al), llu; section is ciilleil a 
parabola, fitj. (>. 

Def. 5.~lf tlic section be such 
that a lino, KU, drawn alon*;' llic 
middle of it, convoru^t’s towards the 
prolonjr-ition of the side above the 
\ertex of the cone, the section is 
called an /n/perhoh, 7. 

Dkf. (). — Jf anotlier cone be found 
by proloni^irii; I lie lionndarios of the 
oriirinal cone above the vertex, the 
cones are called oppoWr or vcr/icul 
(’ones. 

J)kk. 7- — If the plane w iiich make? 
the hyperbolic section be also pro- 
duced till it cuts the (jpposite cone, 
the section is culled an opposite 
hyperbola. 

I must here re-urffe my former 
advice, tliat my roa<lers will procure 
models, cither of wood or clay, upon 
which to study these definitions, aii<l 
the course of problems in this and 
.Micceedini^ pa|)ers on this important 
branch 4)f , 'Solid (Icomctry. 

PKOllLEM I. 

Havinu: jo^iven a portion of a cone, 
to determine the nature of the section 
by which it is cut otf. 

Draw any two lines parallel to each 
other, JIG, in li/jurcs .9,* 10, 1 1, 
and biseet them in f\, L. T.akc any 
two other lines, as I3G, Div, also pa- 
rallel to each other, and bisect them 
in IM and N. Draw KL and MN to 
determine tlie section . 

1. If the lines Kfi, AIN, he parallel, 
tlic section is a parabola. 

2. If they tend to meet on the same 
side of the. curve towards which the 
shorter of each pair of parallel lines 
lies, the curve, is an hyperbola. 

3. If they tend to meet on the side 
of the loiifrer of each pair of parallel 
lines, the section i.s an clbp'e. 

I>EF. — 'rhe point O, in which 
the lines AIN, KI>, (in figs. .9 and 1 1) 
intersect, is (-ailed the cenlrc of the 
ellipse or hy|)erhola. 

Def. .9. — That part of the conic 
section in which the cutting piano 
first comes in contact, i.s ^-uINmI tin*. 
veitcr of the section, as A in figs. 9, 
10, 11 ; or K in figs. 1, 4, .9, 0, 7, H. 


* The lines BC, DE, MN, arc omit- 
ted in fig. 9, to avoid ciowding ihr 
d-agiam. 


PROniiEM II. 

To find the vertex of a conic 3CC- 
tion situated on a plane. 

Case. 1. — In case of the ellipse 
and hyperbola (fig.s. .9 and II), with 
centre 0 ami any convenient ra4lius, 
describe circles cutting the curve in 
two points, ni and n. A straight line 
perpendicular to that which passes 
through Hi ami n, cuts the curve in 
the vertex A. 

Def. 10. — ^The line AO being pro- 
longed to cut lioth extremities of 
the ellipse, fig. .9, is called the iuinii- 
vtrse or tnufttr axis. 

Def. II . — ^I’hc line AO prolonged 
backwards to the vertex of the oppo- 
site hyperbola, is also called the 
(rnnsn r'?c axis of the hyperbola, as 
in fig. 12. 

Dkf. 12. — The line through O 
perpendicular to the transverse axis 
in the ellipse, fig. 9, is called the 
• conjugate or minor axi^. There is 
'also an imaginary line through O, 
nerpcndieular to the transverse axis 
in th(i hyperbola, whieh is also called 
the eoniuiinte axis, and which, on ac- 
count of its great utility in several 
opcTjitions, we shall show, in oiir next 
problem, how to determine in any 
given hypcrliola. 

Ca.sk 2. — To find the vertex of the 
parabola. 

I’erpendieular to AIN, figure 10, 
draw any straight line, WS, limited 
bj^ the curve at both ends. Perpen- 
dicular to the middle, FI, of this line, 
draw R.’V : this line will cut the curve 
in its vertex, A. 

PROBLEM HI. 

'lo find the conjugate axis of a 
given bvperhola. 

liCt O he the centre, and A and B 
the vertices of the opposite hyper- 
bola.s. Draw any line, lid, perpen- 
dicular to the axis, as likewise AV 
from tin- vertex ; and on I3ii describe 
a scniinrcle cutting AV’’ in V, and 
join VII. In VII (prolonged, if ne- 
cessary) lake JIS erpial to AB, and 
draw Sll paTullel to V d. 'I'hcn HR 
is f'cpml to Ir.ilf the conjugate axis; 
or, drawing ilQ parallel l<i the axis, 
wr cut the perpendicular from O, sc 
that DQ is the acmi-axis in its own 
place. 
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PROBLEM IV. 

There are, in the ellipse, tvvo 
points, ill the parnhola one, and in 
each of the opposite hyperbolas one, 
which have each received the appel- 
lation of the foe ns. The reason of 
this name will be shown on a future 
occasion ; our present business is to 
determine them, as we shall have oc- 
casion to use them in our immediate 
operations. 

Case 1. — In the ellipse, fig. 9. 

Take the distance, AO, in your 
compasses, and, setting one foot in 
V or \V, describe arcs cutting AZ in 
P and P'. These are the foci of the 
ellipse. 

Case 2. — In the hyperbola. 

Find the conjugate axis ()Q, and 
with the distance AQ in your com- 

{ lasses and one fool in O, cut tlie pro- 
ongation of the transverse axis in7‘: 
this is the focus. The focus of the 
opposite hypcrliola is to the left of 
O, at the same ilistauce, fig, 12. 

Case :i. — In the parabola, fig. 10. 
From th«.‘ vertex A draw any line 
whatever, \< ), united by the curve. 
From O draw O f jierpendicular to 
the axis, and OV perpendicular to 
AO. From the v<‘rtex set olF AP in 
the axis e(]ual to one-fourth of TV, 
and P is tlui focus. 

(7'o be continued.) 

RELATIVE EFFECTS OF STEAM AND 
GUNPOWDER. 

Sir, — Public attention having been 
directed to the ingenious Steam-gun 
of Mr. Perkins, a short inquiry into 
the relative eflects of Steam and 
(iimpowdcr may not be unacceptable 
to some of your readers. 

Before we conclude that a new 
engine of greater cftect lia.s been 
discovered for the destruction of our 
species, let us inquire into the nature 
of tliat which wo possess, and 1 am 
Satisfied we shall rise from the in- 
vestigation startled with the prodi- 
gious power which we may carry in 
a goose-qnill, rather than convinced 
that steam, in the state of the great- 
est elasticity in w’liieh we caiP use it, 
will ever rival a power which w'e may 
pronounce to be stupendous. 

A^ scries of well-conducted and 
dedsive experiments were made by 


141 

Count Rimlford, on the expansive 
force of fired jjunpowder, a detailed 
account of which, together with en- 
gravings of the apparatus employed 
in so liazardous an undertaking, are 
to be found in the Philosophical 
Transactions for \797 i of the facts 
and the truth of the results, no sha- 
dow of doubt can exist, and tliey, 
therefore, deserve serious attention*. 

In these experiments the (Jount 
put the small quantity of twcUt* 
grains of gunpowder into an iron 
chamber, of which the bore was :i 
quarter of an inch; weiglits were, 
placed upon a valve closing the ori- 
fice ; the powder was fired, and it 
was found to exert a force of !M31 
atmospheres. Seventeen grains, 
when firv\d in a similar bore, c<Hild 
not raise c^ycightof 8081 lbs. placed 
OD a valve which had an area of the 
20th part of a square inch; but IS 
grains raised that weight, and tlius 
exerted a force equal to 10,^77 at- 
mospheres, or 165,000 lbs. on cucli 
square inch. In these experiments 
the powder filled only about half the 
cavity ; hence it expanded to double, 
its bulk, and still exerted this ama- 
zing force ; but, when the whole 
cavity, equal only to J-IOth of a 
square inch, was filled with 26 grains 
of powder (a quantity insufficient to 
charge a pocket pistol), the solid 
cylinder of hammered iron was burst 
asunder, though it was in every part 
one inch and a quarter thick, or five 
times the bore ; to effect which w ould 
require a force equal to 54,750 at- 
mospheres, or 410,624 Ihs. on the 
squarc inch. This latter result rests 
upon a calculation of the force re- 
quisite to hurst an iron cylinder of 
the given dimensions. I ha\e exa- 
mined that calculation, and believe 
it to be correct ; but, whatever doubt 
may be entertained as to this fact, 
there can be none with rogjird to the 
former — for, in them, tlie pow er was 
estimated by the dead w eight which 
tbe fired gunpowder actually lifted 
when placed over an orifice of a 
given size. In these we find valve, 
the surface of which is but the 20th 
part of a stjuare inch, loaded with 
nearly four tons, and the elastic 
force overcomes and lifts it — a fact 
almost incredible ; and, compared 
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with whidi, the load on the valve of 
the highest pressure steam generator 
that ever was invented sinks into 
absolute insigniiicancc. 

It has been stated that from 700 
to 10(X) lbs. per square inch is the 
elasticity of tne steam used by Mr. 
Perkins “in discharging pistol bullets, 
'i’licsc arc fired, in rapid succession, 
from a single gun-barrel against a 
metal target 100 feet distaAt, and 
they are completely flattened on it ; 
this, however, is not equal to the 
clfcct of a horse pistol, and it is 
much inferior to that produced by 
the discharge of a musket. The 
rapidity of the discharge is, however, 
to be considered ; but, if we reflect 
that coals, water, pipes, a generator, 
and furnace, are all requisite to keep 
up the necessary supply of steam^ 
wc shall And that as much bulk and 
weight are attached to a single gun- 
barrel as would equal that of a neld- 
picce, which, in my opinion, would 
discharge more grape, and with infi- 
nitely greater force in a given time, 
than tiic whole of Mr. I^rkins’ ap- 
pamtus. 

The clastic force, indeed, of steam 
may be increased by an increased 
heat, and hence a greater power will 
he obtained ; but, to effect this, there 
must be a proportionable increase of 
tlie size of the generator, pipes, fur- 
nace, &c., and this in a much greater 
degree than is usually supposed even ] 
by practical men. It is also to be , 
kept in mind, that there is a limit to 
the expansibility of steam, which^ 
the nature of materials will not allow 
us to go beyond ; and wc may pre- 
sume that no practical use will ever 
be made of steam beyond one or two 
thousand pounds on the square inch. 
Indeed, when wc reflect that, at a 
temperature of 700 degrees Fahr. 
steam only occupies four times the 
spa(*c of water, whilst, at a tempe- 
rature of 212 degrees, it expands 
IS,()00 times, wc will discover ano- 
tlicr difficulty in the fact, that one 
quarter of the power generated would 
lie required to force the water into 
the generator, which must he pro- 
porlionahly large to raise so much 
water to so high a temperature, and 
keep up that constant stream of it 
which is iibsoiiitely necessary fur 


sustaining a continuous diHcharge of 
halls even from so small a bore as 
that of a gun-barrel. \\’hat, then, 
will we think of an attempt to apply 
steam to the discharge of ordnance ? 
lliis, indeed, requires no serious at- 
tention ; and it is my opinion, after 
a careful examination of the subject, 
that a 24-poimder steam -can non, 
equally effective with our common 
guns of the same calibre, never will 
be constructed — the thing is mani- 
festly impossible. 

I cannot, however, quit the subject 
without giving the inventor praise 
for his ingenuity ; for, tliough it is 
unlikely to lead to any practical 
result. It furnishes an instructive and 
popular illustration both of the cffirt 
of steam and the power of tlie human 
mind. 

A GuN-SrONOKR. 


IMPROVED PERCUSSION PRIMERS. 

We have received, with mucli plea- 
sure, a series of Ilenorts of the Frank- 
lin InsAtute of Philadelphia, founded 
in imitation of our London Mecha- 
nics* Institution (see uage 220, vol. 
n.), but which has already greatly 
surpassed it in performance. Besides 
establishing Lectures, ^Schools, Jii- 
braries, &c. it has offered and awarded 
prizes, to a consideralilc amount, for 
the best specimens of native genius 
I and skill in the mechanic ai ls ; and 
Uhc merits of the more valuable in- 
ventions and improvements submit- 
ted to it have been ably investigated 
t and reported upon by Committees of 
fits Members. From these Reports 
we select the following : — 

IIKPORT 

OP THE COMMITFEE APPOINTED liY THE 
MANAGP.US OP THE FRANKLIN INSTI- 
TUTE, rillLADELPIllA, TO INVESTIGATE 
THE MERITS OF, AND ADVAN l AGES TO 
BE DERIVED PROM, THE USE OP JOSHUA 
SHAW’S IMPIUWED PEkCUSSION PRI- 
MERS, &C. &C. 

These imi)i'Oved Primers an: of two 
kinds: one is generally formal of cop- 
per, the otlicr is a composition of paste- 
board or other elastic .substances. In 
each of these pi eparat Ions theie is depo- 
.sited a small portion of any of tin* tul- 
minating powders known to chemists, nt 
which there are several Kinds. Mr. Shaw 
exhibited two: one of them has been 
long in use, and cuiiiiiosed of ox'yinu- 
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lute of potash, sulphur, charcoal, &c. 
Ac. ; the Ollier is a later discovery, pos- 
s(‘.ssing Qualities highly favourable to its 
utiiversiil applicathiii, as it is ])erfectly 
tree from tlic liability to rust, which is 
produced by the use of theoxymuriatc of 
j)otash, hitherto generally Known and 
used, and applicable to either improve- 
ment. 

The first of these improvements, and 
which has been patented in the United 
Statics, is so generally known, that our 
observaiioiis upon it are almost super- 
flurius; suflice it to siiy, that, a'< far as 
oil I kiioi^cdge of it goes, it lias given 
almost miivcistil satisfaction, and has 
been adopted by a great number of the 
most ixpciiccccd shots in S‘.e country, 
who have uniformly recommended it to 
their frieiidM, ns a \ cry valuable im|)rove- 
meiit, and perhaps the best extant at the 
linn* it was introduced ; and its simpli- 
city is such as to induce us to believe it 
is so nearly allied to pcrleelujii, lhal it 
will alwa\s divide the patronairc of f he 
public it has h(‘en applied upon some 
lilies by older of theantlioiiliesat \Va^h- 
ingtoii, where it has been tested more 
than a \ear, and no objections have at 
inescnt been advanced. It is peifectly 
saf»* ill vegaid to its u^e and application, 
and on this point we are more pailiciilar, 
because it has been repo? led to be liable 
to acTidents; however, whether this be 
tine or false, it is certain that, under its 
pieseiit niodifieatioiis, .such a report uiu.'>t 
hav’c bi'en unfounded— an evil uud(‘rwliicli 
all useful improvements have uniformly 
laboured for a time. There is, however, 
out* uhjeetioii whieli may he fairly iiigecl 
against it, so long as the oxyiniiriate of 
|iotash shall be employed ; hut this ob- 
jection i.s universal, and applies to every 
moditicarion ot the jx-rcussion principle, 
as it has been tlie only vehicle in use till 
within some few luoiitlis, when a new 
discovery was made of a metallic pre- 
paration pci fectly neutral, ami, indeed, 
Ic-seonosive th.aii gunpowder itself; and 
of this Mr. Shaw has availed liiin''elf, s«) 
that this ohjeerinii is now groundless, 
siiiei' the s]>orlsmaii may take his own 
(hoice of either, ainl the difference of 
expense is tiilling, compare?! with the 
advantages to be gained by it. 

iMr. Shaw’s second impiovenient is also 
very .simple, and, in this respect, as well 
a*! two or three otliers, wc think it pre- 
ferable to the first. It consists of a piece 
of t»astel)oanl, not a quarter of an inch in 
diameter, with a small hole cut or pii.slied 
through it; and in this cavity the fulmi- 
nating composition is placed, and there 
secured, by wax or otller substances cal- 
culati'd to pre.servc it from injiirv, and 
by wliieli it is rendered water-jiroof when 
required. This simple preparatioh con- 
stitutes the primer, wliich, when ap- 
phedto use, is pressed by a small effort 
of the nnffer or thumb into a recess on 
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the breech of the ^uii ; immediately under 
tlie primer, and in the centre of this re- 
cess, is the touch-hole, which connects 
it with the magazine or charge in the 
gun. The cock of the lock is so contrived, 
that when the trigger is drawn, it shall 
fall on the centre of the primer , and pass- 
ing through the hole, or cavity, where 
the fulminating powder is deposited, 
causes it to explode, and forces it through 
the touch -hole beneath it. 

The first advantage which we shall no- 
tice in this iniprovcmcnt is, that it is not 
liable to be detached h>^ any accident from 
the rccrs.s in which it is placed, nor is it 
liable to injiirj from any comimvii |)rcs.sui'e 
to which It might be .vnbjtx icd by carry- 
ing loose ill the pocket, and may tlieie- 
forc always be relied on ; and if oxymu- 
iLttc of potash be U‘*ed, it i.*; lc.«!.s liable to 
injure liie guii by ru'-r, ihan it is when 
employed in any (ithci way, as ihe paper 
absorbs a iiialeiial |ioition of the peiiii- 
cions rcfu.'-e tlirovMi off by the explosion, 
ami the lemainder ebcapes wilhoiU set- 
tling ii|!on the lock. 

'llie next advantage which this im- 
provcmeiil cmhia?‘es i.«, that the jniincr 
IS bi ought info closer contact with the 
(haige or maga/ine, and may therefore 
becousidt'icd as hciivg betteralM). Where 
arms uie kept loadtxl for iiny hmgtli of 
lime, with the intent ot being used on 
smiden in* unevp?‘cicd attack, this primer 
is not subject to sjioil, or contract rust 
01 ilamp about tlie loi k, and is as Quick 
and a.s (‘ciiaiii of fiie, as if loadcii and 
piimetl but five minutes before; and in 
nice shooting, particiilaily with lespect 
to rif1c'<, it apjuxirs to be entitled to a 
preference; and, in common with the 
tir.st ul ihe^c iinprovi*ineiits, it wdll admit 
the cock to le^t upon it witli safety — an 
advantage calculated to prevent tw’o- 
thirds of all the accidents aiteiidaiit on 
field s[Mn ts ; and the sooner this iraprove- 
inent is known and brought into univer- 
sal iisi* the better, as it enibiai'es every 
fcicilily iliat c.iii be requited; and, com- 
bined with the use of tlu* metallic pow- 
der, as shown and exhibit?'?! to us, con- 
stitutes, in onr opinion, the he.*)t possi- 
ble nieaiis bv which fowling-picci's can 
he di.-chai gc(l, and a.s w'orthy of the at- 
tention of the (iovcrnmeiit as it is of the 
public generally ; and, in aildition toour 
ow'ii opinion, we have the evidence of 
sonic experience?! sportsmen wlio have 
trieil it, and their testimony goes to con- 
fiini what wc have here advanced in its 
behalf. 

r. S. This last iiiiprovcrnciit of 'Tr. 
Shaw'’s w'as placed four minutes ujider 
water, ami, not withstanding, it ex- 
ploded with Its much vivacity as if no- 
thiiig of the kind hud taken place. 

l>. H. Mason. 
Isaiah Lukens. 
John S. Phillips. 

Philadelphia, 1st July, 1824. 
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STRENGTH OF LEATHBR 

Sir, — Mr. Bevan lately gave you 
the result of some interesting expe- 
riments on the Strength of Leather ; 
but, in consequence of his not having 
stated precisely the mode of trial, 1 
would beg tlie favour of an answer 
to the following questions : — 

1st. Did the leather extend equably 
throughout the length i 

2dly. Did the fracture commence 
at one side in any of the trials ? And, 

3rdly. Did he observe a loss of 
elasticity in the straps after they had 
been weighed to a certain extent ? 

I am. Sir, &c. 

A, B, C, &c. 


ON HAMMERING. 

Sir, — I would be thankful to our 
kind friend, Mr. Bevan, if he would 
state the weight of hammer corres- 
ponding to the different velocities 
given ill his last letter. 

Professor Robison has given 25 
feet as the mean velocity with which 
a carpenier hatnniers. — (See Dr. 
V'^oung ‘5 Xat. Phil. vol. /I. p. 200.) 

I :un, Sir, ivc. 

A (’aui’KXTER. 


COKUKSPONUK.NCK. 

A Col•|■(^^|)()lldeM^, luUerliiii!; to the 
39tli volume of tlie 'ri.iiis;« iioiis of trie 
Society of Alts anJ Stu iucs in uhirli 


there is given an account of an iiistru- 
ment invented by Mr. Allan, of Blewit's 
Buildings, for dividing the arches of sex- 
tants, &c. wishes to know if the inge- 
nious inventor is ycl Imiig; and if not, 
whether his instrument i!% now in use, 
and in whose hands; as he does not re- 
member having .seen any sextants divided 
upon his principle. 'Fhe same Corre- 
s^ndent also inquires whetlier Mr. Stan- 
ciiff, whose sextants stand in such hii'h 
estimation, be now alive; audit any sex- 
tants of his make can be now procured , 
and where ? 

The insertion of the de^icIRptioii of 
Napier's Bones is delayed for the >ak«’ 
of an illustrative engraving, which we 
have found necessary. 

A Reader at Wareharn wishes to know 
where the Woolcomhei’s Steam Chesrs, 
described by our Corre.spoiidrnt, Mr 
Saul, of Lancaster, can be piocnred, and 
the price of one complete. 

Philopat.” will please send to our 
Publishers* for letters addressed fo him. 


“ Hunianitas” should be more .specific 
in the description of his inventiotK«. 


We shall he glad to hear again from 

J« S. 


T. M. B., whose letter wa'^ u// Grren, 
objects with a bod giacc to our flinging 
a scrap of Latin at him. We are glad, 
however, to hud that he is of a forgirmi* 
disposition, and that wc may hope again 
to rank him among the number of om 
useful, matter-uf-fact contiibuiors. 


('oiiimui)ications received from — A. R. 
Poole — A (’arpenter— A Subscriber — 
S. Z.— Query— Kd ward Rider — J. S. — 
Museum— L.ipis — Insectuni— A Wharfin- 
ger — An Oper.iiive Millmaker — Alexis — 
S. Wanlner— H. Toller— B. — N. A — 
.Straiglit Line— .\ Wellwi.sher— Incredu- 
lous— T lM*:iton— Q. W. — (iemtun — Ro- 
bert n.s. 
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PROCESS OF COINING AT THE 
ROYAL MINT. 

We now proceed to giie a description 
of the Coining Pre>s,' an elevaiicm of 
which is exhibited in the first ot the pre- 
ceding drawings. CCC is a strong cast 
iron frame, screwed down on a stone ha-^e* 
meni ; the upper part 'spertoratd perpen- 
dicularly, to lecei'C the screw, D. One of 
tlie steel (lies wliich strike the coin, is fixed 
to the lower end c f this screw by a box, 
tig. 4, and tlie other die is fixed in a hox, 
fig 7,^^ Inch is fastened down n|uin the base 
ot the press. The heav> balance weights, 
KU, aie rt\ed on the top of the sciew, 
Yvliicli, b inir turned round, pres^s the 
upper lire down upon the hi mk piet*e of 
coin, which is laid upon tlie lower du.‘, 
and gives the impression; a sutlicient force 
beiiu ob;ained from the nionientum of 
the loath'd aims, UK. The motion i.scom- 
r.innicarcd to the screw by a piece, A, 
which ascends to tlie cieling of the coiu- 
ii'g-room, and is worked’ by a steam- 
engine, with inachiiieiy, in the apart- 
ment in the room over the coiiiing- 
loom. 

Kicht pie«ses, similar to this, are 
placed in a tow upon the stone basement, 
aiid veiy strong oak pillars are eiected 
upon the basement, and reach to the 
ceiliiu. Each press is contained between 
four such pillars, and iioii braces are 
fi.xed horizontally tiomoiie pillar to ano- 
ther on the opposite side. These brac*es 
support blocks of wood, against which 
the ends, HU, of the at ms strike, to stop 
them from inoving farther than iieces- 
saiy, as, without .such precaution, tlie 
hard steel dies would sometimes come in 
contact, and be broken. 'I'he piece of 
blank coin is contained w'ithin a steel 
ling or collar, whil.Nt it is stamped, and 
this preserves its circular figure. The 
ring IS shown at a large size at W. V, 
fig. J, is a three-pioi*gcd .spring, which al- 
ways bears the spring upwards; the 
opening through the ring, W, is made to 
fit upon the neck of the lower die, T, fig./. 
When the ling is dropped upon the neck 
of the die, the upper surface of the ring 
and of the die w'ili be in one plane. 'J'hc 
ring admits of being rai.sed up upon the 
neck, and will then form a recess or cell, 
which is jujjt adapted to rcceiie a piece 
of money, 'fhe collar, W, is made to 
rise and Vail upon the neck of tlic die bv 
means of tlie le\* rs, (XJ, fig. fi; tliesh 
are fitted upon cenire-pin^ orjiniits, in 
a large ring, gq, wliicli is placed on the 
outside of the hox, fig. 7, containing the 
lower die, T, and is fixed fust upon 
it, as shown in fig. 1, by clamping the 
screws, gg. Tlie levers, GCJ, arc lorkcd 
at the outer ends, to admit .studs at the 
lower ends of in>n rod.s, EE, which 
rise up through holes in the solid metal 
of t’le press, and arc united to a collar, 
G, fitted ou the upper part of the screw. 


I>. When the screw of ilie pi css Is tnnied 
hack, and the upper die is rai.'^ed up, the 
rod- rai'C the outride ends of the short 
Icvcr^, (t, and the inside ilcpresscs ihc 
ring; a hhink pieci'of inoiiey i> hiid iinoil 
the d.e, and when the screw i> tin lieu to 
bring ti<e upper die down npoi. it, ready 
to stamp the inijHc^'ion, the lexers, G, 
aiT iclc.iM'd, and the tiiple spring, V, 
lilts the collar up, mi that it .siirround.s 
the piece of money ; and in this state the 
blow is struck, 'immediately after, the 
ircss returns by its lecoil, and then the 
ewrs, G, force the collar down ujioii the 
neck of the die. and leave the ph ce fre *. 
The lower die isfixcil in a hox, fill. 7, by 
the screws, //, which admit of adjU't- 
iiig it with piecisioii beneath the upper 
die. I he box, fig. 7, is^eiewed down 
upon the base ot the press by lour screws. 
'J lie upper die is shown ai vS, fig .1, 
which explains how it fastened to the 
Bciew; r 0 aic four scicw’s, by whicli the 
die is held in a box, fig -i. 'i he box is 
fitted into .i ling or collar, U'* '•liown by 
the dolled lines, E: ser al.Mi fig. I. The 
arms of the collai , E, a- e attaelicd to the 
rods, KE, two nuts at each end; and 
this makes the collai, E, ami the box, .'1, 
always follow tite screw', and keep a 
close contact with the end of the .screw, 
which enters iiiUi a cell on the top of tlie 
hox, fig. l)«it leaies the screw at li- 
berty to turn round indepcmlcnily of 
the box 

Fig. ‘2 is a ring, which is fa.stciicd by 
its screws, //•//•. to the screw i>t thcpie's; 
a claw, V, d'sccinls f.om the rinir, mid 
eiitei’s into the c.ivitv, r>, in the eilge of 
the box, fig. A, ivliiih cavity is nearly 
three times as wide as ilie claw, V, and 
therefore allows the screw toturii louiid 
fora certain distance without tuiiiingihe 
box, fig. .1 ; but beyond the limits of this 
motion the .sciew and the die will turn 
round together, 'i'he intention of this is 
to press tlie upper die down upon the 
coin with a twisting oi screwing motion; 
blit if the die was to rise uu with a simi- 
lar motion, it would abrade and de.'^tjoy 
the fine impre.ssioii; for this ii a.son the 
notch, o, is so wide ns to alli>w the sen w 
to return, anil raise the die from imme- 
diate contact witli the coin, bcfoie it 
shall begin to turn round with the same 
motion a.s tlie screw. 

Fig 4 is a box, which h screwed over 
the hox for the iipjier di(‘, a.s slum'll in 
fig. I, in order to keep the upper die 
film in its cell. 

'Ehc gre.it .screw of tlie prcs.s is made 
cylindrical at the u|iper and lower ends, 
as repre.M'iiied in figure I, and their 
ends are accurately fitted in collars, 
which are bonml tight by .screws, the 
real screw or worm is partly concealed 
within the solid iiictnl frame, and has no 
other otlice than to force the die down, 
the guidance Literally bL'iug effected by 
the collars. 
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HISTORICAL RECOLLECTIONS OF 
COINING MACHINERY. 

Previous to the reij^n of Charles II. 
the money in circulation in this coun- 
try was made liy for^^inj^ or hammer- 
injr slips of ^aild aiul silver to the 
proper dct^rcc of thickness, then 
cuttin^r a square from the slip, which 
was afterwards rounded and adjusted 
to the weight of the money to be 
made ; the blank pieces of money 
were then placed between two dies, 
containing the design of the coin, 
and the upper one was struck with a 
liarnmer. This money was neces- 
sarily imperfect, from the difficulty 
of placing the two dies exactly over 
each other when the blank piece was 
between them, as well as from the 
improbability of a man being able 
to strike a blow with such force as 
to make all parts of the impression 
equally perfect. 

The mill, or press, was first intro- 
duced from France into this country 
in the reign of Queen Elizabeth, but, 
after a few years use, was abandoned, 
as too expensive, and the hammer 
coinage resumed. 

The coining- press, or mill, is 
of French origin, and is generally 
ascribed to Antoine Bruclicr, an en- 
graver, who, in 1553, first tried it in 
the French king’s T Henry II.) palace, 
at Paris, for the coining of counters. 
It continued in use tiiri585, in the 
reign of Henry III. when it was laid 
aside on account of its being also 
more expensive than the hammer 
coinage. The machine remained in 
disuse until 1623, when Briot, a 
French artist, who was unable to 
persuade the French Government to 
adopt it again, came to England, 
where it was immediately put in 
practice under BrioFs direction, who 
\v'as appointed chief engraver of the 
Mint. 

Like many other new inventions, 
it was sometimes used, then laid 
aside, and the hammer resumed, for 
about forty years. In the year 1662 
the mill and seiew were eompletcly 
established in the Engli sh ivlint, as 
if had been by the Frcneli in the 
year 1615. The great imprpvcincnt 
IWiich took place in the form and 
unpressioD or the coin atnick by this 


new invention, gave them a decided 
superiority over ihe harainer-money ; 
and the excellent and truly philoso- 

E hical improvements of the late Mr. 

iolton, desinihed in your Magazine, 
page 215, \ol. I. have placed the 
process of coining upon a basis so 
firm, and so decidedly superior, both 
in facility and economy, that we 
need be in no fear of returning to the 
ancient and less perfect mode of fa- 
bricating our money. 

G. H. 


LIFTING SHIPS BY STEAM. 

Sir, — H aving experienced much in- 
convenience once, fiorn the iicci.'-sily of 
unloading a vessel in shoal water, 1 have 
long thought whether the dc'iied ohject 
niiuht not be obtaii.ed ify pneninatic 
ine.'ins Jhit since so tnnch ii.ltn inatioii 
has been diffused lespeeting il.e nntuie 
and power of steam, I cdneei\e, it it 
were macticable by tlmt power, leiy Cf 
.«eiilial SCI vice might be deiiwd from tlu 
apjdication of it. to lilt ship^, so as tc 
li‘ssen tilth' di'cnglit lor eieii a ."iiiidll 
space of time. A va. liable ship and cargo 
might be saved troni luin b\ tlie lediic- 
tioii of afoot, or peibapsle^v,’ ot diaiiLiit ; 
and many ari\aniages iingl t he taken of 
navigations that aicat piesent attnidcd 
with delay, labour, and expen'^e. It might 
also save inucli money in ibe conjunct iig 
of docks. I shall, therefore, lia'^ten to 
the subject, or lather to communicate a 
few hints on the Mihjeel ; ieaiiiigit to 
the jiulgmeiit of Vfiur mimeious leadeis 
whctlier any of them be piacticable or 
othei'wi.sc. 

Theexpansi\e ])Ov\cr of steam, \^hcn 
let into a cubical vessel, is equal on ail 
sides : to aveit the effects of pitssure on 
one side, is the d^sifiet utum. The ques- 
tion i.<, could steam be .sent into a similar 
vessel, but open at bottom, and resting 
in, say a foot of water, so fast and in 
such quantity as to press the sides and 
top equally, as if there were no con- 
den‘*ing water in the way? If so, the 
vessel being fastened to 'the ship, the 
latter wortJd be lilted. Would not, then, 
the continuance of the supply of steam 
prepare the water, so as to prevent iini- 
veisal condensation ; and might not that 
state of the water be kept up, by the 
water being eliangeahle, or Im a supply 
fixun wdtl'.ont? Lastly, with a fiie-p.m 
imdcrmatb a vessel or iioii tank ot the 
size of its bottom. to .idie.it of the 
bottom being itruited, .'tiul w. ’. a tunnel 
tinoe.gli tliC rentie ot the boiiomtocairy 
otf a portion of the ste-iu, hut pixijeet- 
ing some iuclie.s in the vessel to letain 
the water, might not water be gradua 
iujecterl through tlie top or side, for 



>VIGHTMA\’S PERCUSSION GUN 

piHpnsiM)|' b(Mi\K coiivcitcd into steam ; 
■iti'l would HO! (he dilfeivnce <»t pivsMiie 

i>'\ th.- tojinufl ImtioiiK’H’ecf eoiisider.ihie 

'.\v. iMi's ? is to In* an- 

vuM' .'i hi ilu' j’»’i'l(Ttil)iliiy, or the C(>n‘ 

0. ‘ir IVrUiiis’'' stelnu rocket. 

i-*v'AenT erroneous these Mifinc'^tioiis 
ii;av ;r-ove, it may neverthele-'S elicit 
■•i.i’n (Ipmu ii«*vv; as we soon di'.eoier 
\\ht»-e fiiesjulh lies, by having oppo- 
•'it.' p'>i’'Vd <mt. Moie likely, like New- 
t r’- apple, it m ■> tall to the ground, 
Aillv Mite, ai’d oi eoni'Je deNfiiied to de- 
cay,' al hoiinh Mime, to this day, considei 
tiiV iiiiperi'-hable. 

to. ■ham. T. H P.VSLMV. 


( Vi ' PF. -ICUSSION OL’N 

S:k Coi : •■-■'oiident “ U.’* 

1 HI p , in hi^ iiiii'tvatioiis ot the 
M . i i- of .MCO'rerN t'tiitniyof lu- 
V( oi I- h i> I'ljiiL'ht proper to ani- 
I.. V 1 1. (>,< ,< !'( lui'^ion Lock, eon- 
•m d f V till, a dc'Ciiption <»f uhieh 
-efc'i ri ill. iiiiii paitoJ your uork, 

. <‘i-ij.”. >0 or ihtrodiKin'g another, 
■u h' .1' . i'.i‘ek\N*itli. lie coii:nieiue> 
th*' - .1 j!vi: i 't.'iting. or laiiier 
till’ t I* '’ei.ik'Miaii who eoininiited 
iii\ .o >•. 'o I i'o‘ p.i^o "01.11 tlie lock tiiid^ 
t'etc'i 110*1. (ed by .Mr lieeliwilb, ot 
^ine'•^ ■'>. 1 «‘i t, that he would not have 
pi. OS'.! uo iiiine .^o nnub. Novv,Mr. 
K liioi , what imi't be the wonder ot this 
iliii'l 1 !*')r, will'll I ten Inm that the “ Ad- 
inirei oi i‘’iel.'l.^po''i.s’' tii "t U'-ed hor.sy to .s 
p( n ii‘.'’ion lof'Ii, and bad it aiterw.irls 
theied to Meehwitir.s iiiveiitioii ; nain.dy, 
r;i a inag.i/ ne "liding om a bar, evviy 
pair or wlut b i" es-po"edto w«‘i, but more 
p II tieularly the p.m, .so that it h iiec«s- 
."iii V to iinvcew and clean it vciy Irc- 
u-a nnv Attei n iiigthi'i lock, however, 
a "bolt lime, ^neh wa.'« bis opiinon of 
dll" ■■.vcelient iiiv^Miiion. t'-'at be ivtunied 
to i*'or"y th’." a',':iin ; wbirli In* ii.^ed with 
sati"i’aeti Ml until die gun w is bumuht 
to my shop ti) n-pnr, at which lime he 
Srivv die Jock (lc"Ciii)e<l in your page.s, 
and, widioui In siiatio i, adontul it, 

“ .s. K ” objects to its being too com- 
pUw, liabl'* to get out of order, and ic- 
quiriiig a degrte oi .skill to repair it be- 
joml what oiiliiiary’ ffunwiit/is posses.'*. 
i\o\v, .Sir, allow me to ask in what the 
complexity con«isi.s ^ The apparatus is 
iiotbiiig more than a ryiiiider, pa^.siiig 
tliro.ii;h the line of comninnh atioii be- 
' wvin the pan and the chamber coniaiii- 
:ug the powder, and which primes the 
gun by simply turning the cyliniiiT half 
I'oiirid, 

Vo'ir (Correspondent*." recommendation 
to avoid the orrnM^u.'i^f inr. t'ftMi 

of fhfi aht/firc of i.*i CJilculated to 

benefit k uimakers generailY, a.' imicji as 
Jbis dciiuiiciatioii was intended to injure 


— KKAtUc i\ iiii: TilAPE 

me: for it h well known to all shooters, 
except “ S 11 " tliat^guii.s lecoil when 
overloaded ; and thar'^if the recoil were 
firinlv lesisted, as would he the case by 
atteii’iling to his advice, the .stock would 
be broken to (lieces. 

I am, Sir, 

Vonr ino.st obeilient servant, 

\V. K. WiGIlTMAN. 
^lalton, Nov. If), IH-’l. 


HIAUDS IN THK COAL TRADE 

.■‘in, — ^’nur (\'riT'S|)o:'.deiit R., in 
his iiironiiatioii on the abuses com- 
mitted in tb.e .*“b'lc of (’oals, seems to 
intimate, that tlie iVaudnlent dealer 
wotild inn; l>e indtieed to mix water 
with <-()a]<, if lie were compelled to 
.sed coal- !)V weight ; hcc:i'i>e, lu'says, 
a bushel of uciird coal" weighs 
liglitcr till n a bn iud of dry coah, 
iii,i"mnch as tliedi,"* ol die dry coals 
in"iiMate< il"elf 'iilo the interstices 
between tlie larger pieces of coal, 
and make.' t!u‘ mass almost as pon- 
derous as if it were ^^olid ; whereas 
the ])urticles of "inall coal, when 
wetted, do not easily pass into the 
Mic'int pbuTs, and a j>U"lielof wetted 
coal weighs less than a bushel of dry 
co.il. Blit it. docs not rccolleet, tliat 
if to onebnndrcil weight of '.-.lals, one 
quarter of «i huinlred of w'ater be 
added, and mixed, the eiilire mas? 
w ill certainly w eig h :i hiiml i ed weight 
aiidu ipiartcr; and, at I he same time, 
it will be practically foiiud, that the 
volume of tlic ma"S i.s greatly in- 
creased ; and that, although one 
im asiire of tin* mixture would weigh 
ligditor llifUi a nnM"Uie of dry coal, 
y<*t that tliCre are so many more mea- 
sures of tin* mixture to be solil than 
there were <if the dry eoal, that, by 
selling the whole weight, the dealer 
would be much a gainer by the fraud, 
I am, Sir, 

Your sincere \v(‘lhvisher, 

A Surrey Farmijii. 

November 4, 1821. 


lIOIir/.ONTAI, CYLINDER AN’D PISTON. 

Sir, — In answer to tlie inquiry 
which you appended to my dcscrip- 
lion or a Horizontal Cylinder and 
Piston, inserted p. 289, vol. i 



NSW VOLTAIC -MECHANIC AGENT. 


have to state, that the improvement 
never has heeii reduced l)y rny&elf to 
practice ; but conversing witli a re- 
spectable mcclianic on the subject, 
he informs me that he has creoted a 


U9 

machine, s-imilar to tlml suggested by 
inc, for raising water. 

1 am, »Sir, 

Vour moat obedient servant, 

K. M‘Vkt. 


NEW VOLTAIC -MECHANIC AGENT. 



In the last Number of “ The Ohe- 
inist,” its Editor has promulgated 
what he considers to be a discovery, 
applicable to so many useful and irh- 
portiint purposes, that it may chance 
and improve the condition of man- 
kind. After giving a descripti(>n 
(which we shall sulijoin) of Air. 
Singer’s electric <'oluinns, ulilch ]>ro- 
ducc, by the continued jiroductiou 
of clcciriclty, a perpetua/y though 
not an c<{ual>ie motion, he thus pro- 
ceeds : — 

“Thi.s piiiieipli* lias only been IjillicTt‘» 
applied (() make mere toys. But the Vol- 
taic battciv, tlie most poweitul instru- 
ment with which science has yet armed 
the hand •)!’ inaii, picseiits a continual 
renewal of the electric ciinent, in the 
same inaniicr as llie pile of Dc Lite, Imt 
ill a prodi«;ionsly more intense r. 
Why cannot wc apply this in. (iiimcut to 
jn-odnee :i perpetual mechanical power? 
'I lic Kditor belu-\es \\v can, and lie pro- 
jiOM's its application in tlie fodowing 
manner : — 

“ .All the woild hiis lately heard of 
Mr. Brown’s pricninatic engine, in uliich 
the MMiicc of the power consists in burn- 
ing hydrogen, or some combination of 
hydrogen g,T.s, in atmospheric air. Mr 
Brown fiiuls it very difficult to get rid of 
the Bat if vve decompose water 

by means of galvanic electricity, as every 
one knows we can, we produce abund- 
ance of ox\ gen am' liydi-ogen, in those 



cx^t proportion.^ in which thi'y comhiiic, 
and, when flame or the electric spaik is 
applied, condense each otha-, and pro- 
duce the most perrecl \acnum \\h'ch 
pciluip.- a:t of nian can lonn. d'iie 
Kdi:oi-o| ’rhe ( iiemi.vt, tlieieloie, ."•U'', 
lhai <i n. \v power, hltliei to lu \ im' thoiM iit 
ot, ijovor jmt to an\ ice, ma\ he gene- 
latcd h) d- (Mtiijjo'.uiiir water In meai sol 
caUauie I'l. eliuii' , and iccoii!;)* -mu tl.c 
R’suliimt ya'^e.-J in means eitlici oi .li.Pic 
or the eiectiic spInk. By llli^ mc.'i s c 
gCiH'Kite a jiowor J/ie tiro yc.w'.y, m tl ■; 
lii.-'t pliur, eijual to an addiiioinl ,c;iu< - 
scheie; and wlien we ha\c tlins yeiu - 
r.iled rills atiiJo.Nphere, we may fi*im a 
pel let t MU’uiiiu by inllamine: ’.'iiid c<»n 
deusiijg the gasts. We have rii&ta powci 
tujual to the atmosphere, which Mi. 
Brown dot's not pioduce; and next we 
have a tar luoic jieileet \aciiuin than lie 
can possibly form. The volume of the 
ga?es is diminished near two (hou'aiid 
lie 'flic application of thi.s powvr, 
linst to laise a piston, and afiuwaids to 
let it fall into tlie vacuum we cieafe, is 
tooolnious to nt-i'd, at pre>e!jr, lurlher 
t-Mibnaiion, Thus, by a coiitinued pjo- 
dnctiiMi ot electrieiiy, whVh is generaied 
by a Voltaic haltei y', we may go on for 
e\er decomposing aiid recoin posin.; water, 
piuiUit'iiig, to the end of the >, ;ld, an 
enormous power, with appareuiiy inade- 
quate meau.s.” 

The Editor, with :i libernlity as 
rare as it is praiseworthy, adds-^ 

“ There is no mystery, he believes, 
hangmgovLTthisstatemeiU-noqnai’kery, 




KEY TO ELLINGTON’S PATENT LOCK. 
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itl plain and palpable, and such as it 
is he thiows ir open and patent to all 
inniikind, to make the heat uso they uaii 
of it.” 

The electric columns of jMr. Sing'er, 
alluded to in the outset, are ctui- 
stnicted on a siuular principle to 
that ('f Do Luc, of which it may he 
proper to premise a few particulars. 

“ IVlien bodies are broken asunder 
and uiomid trj powder, oppoaite .Mate.sof 
cleeiiiiitv aie piodiin'd. In the case of 
metals, it in\aii<d)ly fouiul that the 
mo^t oxidi/aliie of any two inctcds al- 
ways aeqnoes positoe, and the lea'll oxi- 
diza'a e nei^.uhe elect t icily. If we pl.ice 
e\er so many sern s <'t the diftcient me- 
tals in coiit:vt, we sli.dl not increase this 
effect ; blit it occni red to Volta, that it a 
seiies of iiieiaN were tohe rendeicd elec- 
tiic by iiuluction, ilieie would In* an ac- 
cumulation of eli'i ti.city. Accordingly, 
if Ave p'ace a p'ate cd' /inc and topper 
with a pieeo of moi^t paper hotA.'een 
them, we ret sii/’ii an i^l^,:e.l^c <if clcc- 
triciit :*> to iJia-\e it shanifest by the 
electjonietei. A\iry ingenious iiistiu- 
ineiit of this deseiiption is the electneal 
column, msented by De Luc. It con- 
si.sts ot a great number of small plates of 
silver, tissue piiper, and zinc, placed al- 
ternately, and enelo'ed in a glu'-s tube. 
When the number of discs or plates is 
preat, a". .UM) or 400, the electricity which 
IS excited becomes \ery sensible ; and it 
is found lliat tin* end terminated by /me 
is positive, and ilie end tenninated by a 
dNc of sil.er iitgaiiv'*. Such an instiu- 
mentw.s employed by the Professor to 
coinimiiiicate electrieiiy to an elettromc- 
ler, and it wa.^ loiiiid, by exaininimc ihc 
electiiiit) \vii!i a stick of sealing Avax, 
that with the zinc end ])ositive, and with 
Ihe silver end ueira*i\e, electricity was 
Imparted. Wlseii the opjiosite tiids of 
sucli a pile me united,’ i lieu* is a con- 
slant cuimil ol elecfpcity jm-sdim 1 h*- 
tAveeii them. If th* pile be insulated, 
its e'ectncity is feeble, and is increased 
bv being connected AAiih the earth by the 
hand, or rendered not insulated by any 
other mode. 'J’here is in tlii.siiistruiiient 
then tin* iw'o elcctiic poles, and in the 
centre plates there is a point where theie 
is uo .iciion e iiruever. Ir, eoiTes])oiid.s, 
therefore, siiictly Axitli thos<> conductnr.s 
or electrics in which clectrieitv is pro- 
duced by imluciioii, and only diffei.s in 
the circumstance of there being a jierpe- 
tual renewal of electricity in the pile.” 

JMr. Sin^ror's application of this 
principle is thus described : — 

“ ^fhe figure, No. 1, lepicsents two 
such coliunu.s, placed vertically in a glass 
receiver, having a bell fixed ai the loAV'cr 
extremity of each, and having a brass 
hiU '’uspended betAveen tliem, ny a very 


fine thread of raw silk. Mr. Singer, who 
coiistnirted tlii.s apparatu.s, found tiiat 
the piodiictloii of the electricity was so 
cont'iinal, lli.H the bell.-, never ee.i.«e«l to 
ling lor foiiiteen inontbs, c'ccept liuring 
ii*= rcmo'ia) from pi. ice to place. For six 
months it was never distm bed, and theie 
\va> llieii no interriipiionwhateverio the 
ringing. In Mr. Singer’s ofdnion, the 
actioiiOfa vvell-constriictcd column Avill 
be perm.'inent ; he Iiad .vometh.it, af er 
being ihree years constructed, were still 
as actiA'c as ever, 'lo keep it in uood 
order, however, the two ends .should 
not be comicitid bv a coiiciiieliug .viil>- 
.''taiice for any length ol time; and it is 
tlieiehu'e iieces-'ciiy, when a column is 
laid hv, that it he pla.ed on tvAo sticks 
of .seaiii'g-w.ix, so as to ki t p ii*. bniss 
ca|>s about half :in inch from the tible. 
A column, Avhicli .vppe.i's to liau'lost its 
action fiom iyiiig h\, will ncnerallv re- 
cover its now ess Avlien iii^ulattd in tli s 
AVAv. Too much moisluie also de'troAs 
it. An iiu'iease of lempciature incie.ises 
its power In winter, Mr. silver’s hells 
alw.iys ling slower than in .snuiiner; anrt 
Avheii a lire is made in the iipartmejir, 
their action al\va\s iuerea'*(*s. 

I'he aeiitil elcctroscouc i.s an iri' trn- 
meiit for determining ilie elei’tric s^.ite 
ot the atmosphere, and this is another 
use to Avhicli De Luc applied his eoliiimi. 
It is placeii vertically within a glass re- 
ceiver, and consists of trom one to two 
iliou.vand series A bent wire, h.iviui; 
a bad at its low'er extremity, is coii- 
iieeted Avitli the upper extieih'tj of the 
column, .VO as to hang p.uallerto, and 
at some di.st.ince from it; opposite to 
it is a similar ball, screwed into the 
loAver cap of tlie column: a brass fork 
prcA'cnts the fii’vt ball from sulking 
against the colnnin, Avhicii it would 
otherwi.se do. The pendulum consists 
of a fine silver wire, suspending a giU 
pith ball. 


KEY TO ELLINGTON’S PATENT LOCK.. 

Sir, — In consequence of the notice in 
your Magazine, tlieie have been so many 
applications at my warebou.ve for “ Kl- 
lington’s i’atcnl Locks,” tliat I .shall feel 
obliged by an early insertion of this letter, 
in order that the public may no longer be 
deei'ived. 

1 have written down to my agents at 
Wolverhampton, and, from the be.st au- 
thority, you may rely on it there neither 
is, lio'reATii was, .siieh a man in the lock 
trade. I have also st'arched the register 
of letters p:ilent, and none has bceu 
granted in that name. 

Your obedient servant, 

J. E. Sparrow, 
Ironmonger, Bishopsgate. 

Nov. 16, 1824. 
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REHEARING 

In re long and short>iiandlkd 
SCREW -DRIVERS. 

Sir, — Having originuily git on 
the opinion on J. Y.’t» (jufstioa on 
this subject, which has subsequently 

roduced such a loiiff //ncc'/ul‘ useful 

iscussion from others, J hope you 
will allow me the usual courtesy of 
a reply. 

Mr. Nichol Dixon ccTtciiiily hundlra 
me a little roughly, and although 
courted by him to renew the subject, 
1 confess 1 did not like to take the 
field again with such a pone^ful ad- 
versary ; and let me take this oppor- 
tunity of rccoiuineiubng to him,, and, 
indeed, to all your (’orrespondents, 
to peruse the cvcelh'ut motto pre- 
fixed to No. 51) <8t‘ thl'« .Maga/iii'^* — 
** Theoretical and ])ractieal men uill 
most efiectiially promote their mutnai 
interests, not by afieciiiig lu (le-pi..e 
each other, but by blending their 
efforts 

My thanks arc due to your Ports- 
mouth Correspondent, 1). If. In— y, 
in your filth Number, and also to 
tlic author of the letter which inmie- 
diately follows, signed “ Screw,” 
who have both felt for me, and have, 
ill part, advocated iny cause; hut 
here T must he allowed to say, that I 
have been completely misunderstood 
by them all, for it will be seen, on 
reference, that 1 never asserted that 
the pci pt ndu Hlnrif i/ of a long screw- 
driver increased its power. The 
question was this, “ What is the 
reason uhy a screw-nail is sc raced 
hnwe nimh c/isur with a Ao/g than 
with a s-'/o/’/ sertnv-driver, the handles 
in both eases being alike ? ’ ’ The opi- 
nion I gave is already before your 
readers, and after all that has been 
said, I will he /k.i Ji/ enough to main- 
tain that opinion. 1 am aware that 
I might have used a more .scientific 
term than pcrpendicnlnt itif, Ijceausc, 
in driving a screw horizontally, it 
would not strictly apply, but 1 believe 
moat of your readers understood what 
ms meant. 1 now submit that it will 
impear evident to every thinking man, 
that in driving a screw in the direc- 
tion of AB, if he apply a force in 
the direction of XY, lie is not taking 
the easiest method, and that the coii- 
eequenee will be the eficets stated 


by your Correspondent Screw,'* 
viz. — that his face will be.disfigured, 
his cloven head mutilated, and the 
bed torn and defaced by the unequal 
hearing against one side. 


X 
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The increase of powder never en- 
tered into my head, for, in common 
practice, 1 believe that too much 
pi'ucr i-i generally applied, where a 
httiepati(‘iiccand perseverance would 
be more successful. 

1 am not igiiuruiit by whut means 
the screw'-driv er may he converted 
from a single to a powerful double 
lever, and I have also found, from 
experience, that the elasticity of this 
tool often prev(‘iit!) llic mischief de- 
precated by “ Screw;” but the time 
is now come tliat 1 must confess my 
ignorance, and candidly avow that I 
do not comprehend how power is 
gained by this elasticity. 'I'he matter 
seems ably hnnalrd by your Ports- 
mouth friend, and if he will, at his 
leisure, tr\ once more to di ivt it into 
me, he will add to the obligation al- 
ready conferred on. Sir, 

Your obedient servant, 

Nov. 14, 1824. A. 

Sir, — I observe, in the 64th Num- 
ber of vour Magazine, a letter signed 
D. H. Tn — y, on the subject of Screw’- 
drivers, in which the writer, after 
animadverting a little on the opinions 
of some of your Correspondents who 
had liandleil the subject in the two 
or three foregoing Numbers, pro- 
ceeds to tcU us that, because iu the 
use of tlie lever, when the acting 
power travels faster and farther than 
the resistance, power will be gained ; 
that, therefore, an clastic screw- 
driver gains in power, because the 
handle travels faster and farther than 
the point. Here, liowever, it unfor- 
tunately happens that this same ad- 
ditional space which the handle tm 
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vels through, is performed before 
the power begins to act on the resist- 
ance at all (for the screw will not 
move till the driver is twisted as 
much as its elasticity will allow'' ; so 
that the idea is equally absurd as it 
would be to assert that, in ussiiig 
the pulley, a consiilerable advantage 
would he gained by having a good 
length of slack rope to pull in before 
it began to act on the wcijht; or 
that an elastic lever, the end of which, 
by bending, would travel a good way 
before the resistance moved, should 
possess a considerable increase of 
power. 

In iny opinion, the chief, if not the 
only advantage of a long screw-driver, 
is that mentioned by your Corres- 
pondent “ A.” althoiigh the idea is 
hooted by Mr. Nichol Dixon, viz. 
that it is more easily kept in the line 
of the screw; for it is evident to 
every one, that if a man’s hand, in 
turning a screw, vary a certain space 
from a straight line, the nearer the 
hand is to the screw it will he the 
worse ; and it is plain, also, that a 
screw will go in more easily when 
the pressure is in the line of the 
screw, than if it is pressed against 
the side of the hole, wliich it must 
be if the driver is out of the line. 

I am, 8ir, &c. 

Nov. 16, 182i. X. 

Sir, — As I do not esteem cither 
of the answers to J. Y. on the Screw- 
driver (page 60, vol. iii.) at all satis- 
factory, allowMiie to contribute a few 
lines on the subject : not vvi^hing to 
trouble you with a diagram, I will 
endeavour to dcscriho my meaning 
without one. 

The principle of a i crew -driver 
may be represented by two pieces of 
wive crossing each otluir, so that two 
ends may rcpres(*nt flie small end of 
that tool, ami tiu’ other tw'o tlie wcm/ 
diameter of the haivlh*. If these 
wires are turned in the iivauncr of a 
screw'-driver, they will he ibuml to 
act as levers in opposition, each 
forming a fulcrum to the other ; itnd 
if the wires are then rediiccd to half 
their original length, the same dis- 
tances being observed for the small 
end of the tool and the diameter of 
the handle as before, the reason will 


be made evident to any one knowing 
the principle of the lever, why the 
long turn-screw will produce the 
, greatest power; because there is a 
greater proportional difference from 
the points where the levers come in 
contact. 

1 am also perfectly satisfied that 
the less cluslicitj/, and the more the 
tool is kept perpendicular, the better, 
both for the operation of driving the 
screw as w ell as the preservation of 
its head. 

I am. Sir, &c. 

Guildford, Nov. 16, 1824. T. 


INQUIRY 

NO. 78. — LI.ME-RURN1N(;. 

Sir, — A ny of your Correspondents 
would much oblige me, who would 
inform me, through the medium of 
your Magazine, whiit are the most 
eligible form, dimensions, and con- 
struction, for a small Lirnc-Kiln, in- 
tended for the burning of lime, for 
the purposes of manure, from chalk, 
with furze or whins {ultv Europaua) ; 
and whether the same shape of kiln 
will ccpially admit the burning of 
lime wdth coal or with turf j by 
which name 1 mean not pure peat, 
hut the heathy sward p;n-(*d from a 
black, moory, or peaty siliceous soil, 
with its growth of heath, grass, and 
some petty whins ; and what ought 
to be the expense of constructing 
such a kiln. The materials which 
can he most conveniently procured 
in the neighbourhood, are brick- 
clay, rather overcharged with argil, 
hard chalk, limestone, and lime ; stone 
grit, or siliceous limestone, which is 
often u.scd as firestone. Any in- 
formation on the choice, mixture, or 
position, of the materials for the build- 
ing ; on the choice, or mixture, and 
comparative utility and strength, of 
tlic fuel ; and oil the choice of the 
harder or the softer chalk, for the 
purpose of lime for manure (as I 
have both) ; and on the size to which 
the chalk should he reduced before 
It is put into the kiln ; and also re- 
ferences to any approved works on 
the subject, — will be thankfully re- 
ceived. S. F. 
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Cuts referred to in our last 


IBi 



PROBLEM V. 

Havinjjr given five points, one of 
which is the vertex, and the other 
two pairs, at equal distances each to 


each above and below the axis, to 
find the character of (he conic section 
which would pass through the five 
points, fig. 13. 



Let A, C, f', //, rf', be the five given 
points. Join Cit\ eV, crossing each 
other in G: draw also CJ, <'{/', meeting 
in P, and draw the indefinite straight 
line through PG. Parallel to Cc' 
draw a line through G, cutting Cd 
and Cd' in M and M', and another 
through P, indefinitely extended. 
Let aline pass through JVI'A, cutting 
the line PL in L, and another from 
L through !M, tutting the line PG or 
its prolongation in B. 

To determine the section we have 
only to observe, 

1. That when AG is less than AP, 
the curve will be an elbpst, of which 
ihe circle is to be considered a 
variety. 

2. When AG is equal to AP, the 
curve will be a parabola. 

3. When AG is greater than AP, 
the curve will be an hyperbola. 

4. When A coincides with P, the 
lectioD is a triangle 


Tlie reader will find that, accord* 
ing to the species of the curve, the 
line LK will cut the transverse axis 
on the side to which the curve bends, 
will l)e parallel to the axis AO, or 
will cut it on the outside of the curve, 
dt\ed\ 

PROBLEM VI. 

To find the minor axes and foci of 
the .«;ections u'liich ^vill pass through 
these five points, and thence furnish 
the requisite conditions for describing 
them on a plane surface. 

(yASE 1 . — For the ellipse. 

The line AB, fig. 13, is the trans- 
verse axis on which we must describe 
a semicircle, and draw OR the per- 
pendicular railiiis. Prolong also 
Ce' to cut the circumference in K, 
and let the straight line passing 
through KR cut AO, or its prolon- 
gation in Q. The line QC' will cut 
UR in G', 80 that OC' will be half the 


PRACTICAL OBOMETRY BY T. 8. DAVIES. 155 


conjugate diameter. The focus is 
found by Proh. iv. Case 1. 

Case 2 . — For tlic hyperbola. 

Let H rt, in fig. 12, represent H d 
in fig. la, and the- 'transverse axis, 
AB, be found by the operation de- 
scribed in the last Problem. The 
semi-conjugate axis and focus is 
found, tl’ien, by Prob. iii. 

(>ASE a. — For the parabola. 

Consider A tlie vertex, AH the axis 
of the figiiiv, and O a point in the 
C irve. Then find the focus by the 
operation in Prob. iv. Case 3. 

A'oie . — ^The mode of tracing the 
sections upon a plane, when the axis 
and focus arc given, will be detailed 
in a future paper. The elementary 
Problems we have given will sufiice 
for conducting us through the re- 
maining parts of this paper. ITie 
method of describing a conic sec- 
tion through any five points whatever 
(no three of which are in one conti- 
nuous straight line) w^as deemed also 
unnecessary in the present stage of 
our progress. 

Dkfin. 14. — ^I'he angle at the ver- 
tfjc of a cone is that angle w'hich is 
Ion lied by a plane section through 
its vertex, and dividing the cone into 
t\v() equal parts, or when tlie cone is 
“ slit down the middle.” 

PROBLEM VII. 

To find the angle of a cone. 

Take any three points, G, K, L, at 
equal distances from the vertex, fig. 
14 ; and, by Prob. i. No. i.* transfer 
the circle in which those three points 
are posited to a plane, fig. 15. upon 



Fig. 15. 


• See page 70.— In future the reference 
Jo napes will be omitted, as unnecessary, 
It being deemed sulllcieiit fo quote the 
mutnber of the paper and the number of 
the Problem in that paner. 


the diameter of the circle, as above, 
with the sides, A'G',doscrihc an isos- 
celes triangle, F'A'G'. The angle 
F'A'G' is the angle of the cone, or 
as we shall sometimes find a conve- 
nience ill expressing it, F' A' G' is a 
vertical section of the cone. 

PROBLEM VIII. 

To draw through any point upon 
a right cone (whose base is a circle 
a line which tends to the vertex o. 
that cone. 

With centre C and any convenient 
radius, describe a circle* cutting the 
base in w and n, fig. 20. Bisect the 
arc mn in k, then k C will tend to the 
vertex. 


A 



Note . — ^This method is precisely 
the same as that adopted in Prob. 
VIII. No. I. for tracing a line parallel 
to the axis of a c\Hincler, and it 
equally applies to alt tliose regular 
bodies winch arc termed “ solids of 
revolution,” or which, to speak more 
familiarly, could be produced by 
turning upon a common lathe. The 
method may be advantageously ap- 
plied to finding the direction of the 
flutes and fillets upon columns, as 
well as many other practical pur- 
poses. Mr. Nicholson did not seem 
to be aware that suiih a process was 
necessary for finding the original di- 
rection of tlio revolving radii prior 
to fixing the rule in his \ ery ingenious 
contrivance for tracing (hose lines 
upon a column; or, ."perhaps, he 
deemed that the correspondence be- 
tween the rule and the shaft would 
determine ivhen the rule w'as accu- 
rately placed — an opinion wliich I 
should suspect the practical accuracj 
of ; bending, how ever, with the utmost 
regard for the authority of so emi- 
nent an architect as he umpiestion- 
ably is. I leave the matter, how- 
ever, in the hands of practicad men, 
and shall feel satisfied with their 
decision. 
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FROBLE31 IX. 

Having given a portion of a right 
cone, whose base is circular, to find 
the original dimensions of the cone. 

Case 1 . — ^Wlien the vertex isapor- 
tion of the given fragment of the cone. 

This may obviously be effected by 
Prob. vii. 


Case 2. — When the given section 
cuts the base. 

Find the circular base by Prob. i. 
No. 1., and let DB be the diameter. 
Find also, by Prob. ii. of this paper, 
the axis of the given section, GK, 
fig. 17- Upon the conical surface 
jmn K and £. 



Take EG, in the line ED, in 
your compasses (figure 16), equal 
to the portion of the diameter of 
the base cut off by the section ; 
and upon this base, with the axis 
of the section, K(i, and the line 
formed upon the slant side of the 
cone (fig. 18), describe a triangle, 
GKE (fig. 16). From the centre, Z, 
of the circle raise a pcrpciniimilar, 
^.\, and prolong EK to cut it in .V. 
*oin AD, then DAE is the \ertioal 
section. 

.Case 3. — When the given sec- 
tion cuts the opposite .side, as (’!>, 
fig. 19. 


A 



Find (Prob. ii.) the ''crtlccs, F, G, 
of the ellipse ; draw lines, Gli, DF, 
tending to the vertex of t!ic cone, by 
Prob. VIII., and cutting the base in 
A and B. 

Tiansfer the distance, £F, to a 
plane, and upon it describe the tri- 


angles, FGE, FDE, with the dis- 
lauces, FG, GE, and FD, DE. 

The lines DF, EG, prolonged to 
meet in A, give the vertical section. 

ruouLEM X. 

f .shall conclude this paper with 
the solution of the case of finding 
til roe points in the same circular 
section of a right cylinder, when the 
end of the cylinder is not circular, 
Vvliich was referred to in Prob. viii. 
of No. I. 

Fiiid the transverse, CL', and con- 
jugate axis, TP', of the elliptic end, 
fig. 22 ; set off the scmi-trunsvern(‘, 
SI/, fig. 23, and upon it describe a 
semicircle, S'WL'. Witli the semi- 
conjiigate, SS, fig. 22, describe an 
arc, whose centre is L', to cut the 
semicircle S'WL' in W, fig. 23. 
Upon WL describe the sciniclrcle 

i\ [/, and bisect it in N. Then, in 
fig. 22, with NL', of fig. 23, a.s 
radius, and L as centre, describe an 
arc, mn. With centre T, fig. 23, ami 
radius S'W, of fig. 23, as radius, 
describe another arc cutting mn in 
S". Do the same on the other side 
of the cylinder. The points SL' S" 
are in a circle. 
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Note . — Any ot cr circle inay be 
found at any distMice from this, t>y 
pn a|>[>lication of She Problems in 

When the ends arc either itiaeces- 
Slide or not cut liy a plane, the Pro- 
blrni does not appear to admit of a 
aolulion perfectly in the spirit of 
geometrical coustniction. or one in 
u'hich the ruler and compasses alone 
are used. Perhaps the best practical 
inetliod may he to wind a lliin piece 
of tlat brass wire round tlie surface 
of the cyrmder, aud truce the circle 
by its edge, Iiuleod, it may be better, 
in all cases wlierc a circular section 
<if a cylinder is wanted, to adopt 
this method, which must necessarily 
be correct wlieii the uirc will per- 
fectly coil upon itself, or, wmcii 
being wound into a coil, every point 
of that coil will touch a plane sur- 
face upon which it is laid. There 
is, however, some uncertainty at- 
tached to this test, and, therefore, 
when it can be done, it may be better 
to verify the operation by the methods 
of the Problems already given foi 
the cylinder. 

Bath, Nov. 5, 1824. T.S.D. 

{To be continued.) 


ruthven’s eccentric wheel. 

Sir, — I n Number 63 of your Ma- 
gazine, I find a description of anew 
application of mechanical power by 
Mr. lluthven. I beg to acquaint 
you that the same has been in action 
above tw'o years in my manufactory, 
where it is employed to give an alter- 
nating rectilinear motion to a heavy 





frame. For this purpose I have two 
eccentric wheels working in the same 
nut, and by the./orcc of their axles they 
propel tlie frame alternately. Mr. 
lluthven is not, therefore, the first 
who has applied this power. I have 
six pair thus employed. 

I am, Sir, 

Vours truly, 

W. K. Shbnstox. 

Winchester, Nov. 12, 1824. 


(junter’s scale. 

SjR, — As the construction and np- 
pJiciition of (junior’s Scale, particu- 
larly that part called the line of num- 
beiN, for performing the operations 
of luuUiplication, division, and ex- 
traction of roots, seems to have cx-^ 
cited some interest, 1 shall endeavour 
to add a little to what has already 
been .said on the subject; fur though 
your Correspondent, “Monad,” has 
given the method of its construction 
sufficiently clear to those at all ac- 
quainted with the nature and appli- 
cation of logarithms, yet he will 
excuse me, I am sure, in saying that 
he has omitted that practical illus- 
tration of its use that woiiM hr of 
service to the workman ; and 1 ivas 
in hopes that he would have followed 
up the subject by an illustration ot 
their use, particularly when solicited 
to do so. 

The great difticiilty in the il’ ■ of 
Gunter seems to be in taking troin 
the scale three or more figures ; now, 
in order to thoroughly understand 
how this is performed, I will first 
show how, from any plane scale of 
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equal parts, decimally divided, Ave 
are able to do this. 

Let a line, as represented beloAv, 
divided into ten equal parts, as 1,2,3, 
4, &c. and let one part be supposed 
divided a^in into ten equal parts 
(and all the rest similarly divided), 
it is plain that each large division 


Avill be a unit, or the tenth part of 
the whole line, and each small divi* 
sion the tenth of a unit; now, if 
the scale is long enough, each of 
these smtill divisions may be divided 
again into ten e(|ual parts,which parts 
mil be the tenth of the tenth of a unit, 
or the hundredth part of a unit. 



« a 

I i d -1-1 



Now if, instead of calling the whole 
liiie/</^ we call it an hundred, the 
large divisions will then be tens, the 
small divisions unils, and the sub> 
divisions (if the scale is long enough 
to admit it) tenths of units ; in the 
same inaniu*f, if the whole line is 
called a thousand, the large divisions 
A\ill be each a hundred, the small divi- 
sions tens, and the subdivisions units, 

Jt is thus plain that the same scale 
will answer for cither one unit with 
three decimals, one ten with tAvo 
decimals, one hundred with one deci- 
mal, or one thousand Avithout any 
decimal : thus you may take ofl’from 
the scale (if long enough) all num- 
bers from *0001 to 1000. 

Example. — Suppose it AA^as re- 
quired to take an extent from the 
scale, with your compasses, answer- 
ing to f>76. 

fJere your highest denomination 
is hundreds ; therefore the large divi- 
sions stand for hundreds, the small 
ones for tens, and the subdivisions 
units. Therefore, setting one leg at 
the beginning of your scale, open 
your compasses equal to nine of the 
large divisions, seven of the small. 


and eight of the subdivisions, that is, 
9/6, and the same extent Avill an- 
swer to, or express, 97’6, or 9*76, or 
j976. It may be here observed, that 
in the figure drawn above, the small 
dmsions are not drawn tliroughout 
the Avhole length of the scale, as it 
would cause confusion, and the sub- 
divisions arc not marked, as in such 
a small scale it Avould lia\c been 
impossible; but they may be con- 
ceived to be draAvn * and estimated 
with ease in a scale sullicieiitly ex- 
tended. 

We Avill noAv show Iioav, from this 
scale of equal parts, avc may odd or 
subtract any number from another, 
and also find an arithmetical mean 
betAveen any tAvo numbers ; in order 
to do which, it Avill be convenient 
to lay down, on another similar 
scale, the above line, as in the an- 
nexed figure (but too small to shoAv 
the small divisions or subdivisions), 
Avhich is analogous to Gunter's line 
of numbers, ‘which is tAvo scales 
marked from one to ten, but not 
of equal divisions ; whereas this is 
marked from one to ten, and re- 
peated, being all equal divisions 


[12 3 4 5 6 7 3 9 ip r S S 4' S' ^^7^0 R lo 
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Let us illustrate this by an exam- 
ple in each case. 

Example 1.— Let it he re<nnred 
to add 749 to 856. 

Here avc haA'e the greatest de- 
nomination, hundreds; therefore the 
great divisions arc hundreds, the 
small ones tens, and the subdivisions 
units; now find, in the left-hand 
scale, B, which is 800, and 5 in 
the small divisions, Avhich is five 
tens, or 50 ; and between' tkit and 


the next small division, take six of 
the subdivisions, which is six units, 
expressing 866. Now this is the 
point on which to place one leg of 
the compasses ; then, in the same 
manner, open the compasse.s to the 
extent 749, and, with that extent, 
Avith one leg at the point 866 (as 
found), the other leg will reach to 
6 in the right-hand scale (which, 
as Ave make every large division 100, 
will bo lOdO-t-dOO, or 1600), and not 
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quite to the first small division, which 
u 0 ; and in the subdivisions the 
leg of the compasses will coincide 
on that w'hich is the fifth subdivi- 
sion from the 6 : thus we have 
lODO + COO+0+5, that is, 1605, the 
correct answer. And thus we may 
add any two numbers whose sum 
shall not exceed 2000 ; and if a third 
scale had been added, we might have 
done the same to 3000, and so on. 

Example 2. — Let it be required 
to subtract 749 from 856. 

Find the point 856, ns in the last 
Example, and take the distance, 749, 
in your compasses, and you will 6nd, 
if you extend the other leg towards 
the beginning of the scale, it will 
rest between the point 1, which is 
100, and not reach the next divi- 
sion, marked the tens, conse(]uently 
0 tens, but rest on the subdivision, 
showing seven units, that Ls, IOOh- 0 
+ 7= 107, the answer. 

Example 3. — Let it be required 
to dud an arithmetical mean (that is, 
half the sum) between 856 and 749. 

Find the sum of the two numbers, 
ns shown in Example I ; then half 
that distance in the scale, which may 
be found by trial with the compas- 
ses, will be’ found to be between 8 
and 9 in the large divisions, which 
shows the first figure to be 800, and 
between the first small division and 
0, which shows 0 tens, and be- 
tween 2 and 3 of the subdivisions, 
which is two units; but, as it does 
not exactly agree with that point, 
we can easily estimate the distance 
between 2 and 3, where the com- 
passes fall, which is half way j there- 
fore we have the half of an unit or y 
or *5 : thus we have 800 + 0 + 2 + *5 
«= 802-5, the correct answer. 

NtUe . — It may be here observed, 
that as the scales most generally in 
use are a foot long, the small divisions 
will be each 1 00th part of a foot, or 
a little more than the tenth of an inch , 
which it will be difficult ^to divide 
into ton parts. For the subdivisions 
this certainly is the case, and for 
which i-eason the small divisions arc 
generally divided into two equal parts, 
and it is left to the operator to judge 
by the eye, as near as he can, the 
fifth part of that half, which, by a 
little practice, may very nearly be 


Ui9 

estimated ; and 1 would also oliserve, 
when the number is large, the unit, 
in most practical cases, is of no great 
signification : thus, if the work we 
have ill hand is to be made to the 
scale of 100 feet to one foot, the 
thousandth part of a foot, more or 
less, can, practically, be of little 
consequence. 

^To be concluded in our next.) 


UEPORT 

OF THE COMMITTEE APPOINTED BY THE 
MANAGP.KS OP THE FRANKLIN INSTI- 
TUTE, PHILADELPHIA, TO INVESTIGATE 
THE MERITS AND ADVANTAGES TO BE 
DERIVED PROM THE USE OP JOSHUA 
SHAW's IMPROVED MODE OF EXPLODING 
HEAVY ORDNANCE AND CANNON GENE- 
RALLY. 

^ Exnerience has sbown tliat something 
like tlie proseiit h:is been longadc-sideia- 
tiiai with military men, and niiineious 
attempts liav’c been made to obtain it ; a 
minute history of which is unnecessary 
here. During the late war, the U'nited 
State.s' Governiueiit eaused many expeii- 
ments to be made in v.irious and 
considerable improveu>euis were intro- 
duced into the science ; not wii hstaudinv, 
there has been ample scope left lor Inge- 
nuity to exercise heisclf. Her store of 
knowledge ha.'* never yet beenexliaustcd, 
bur seems to inciea^e in proporiion to 
her practice and her experienre, and will 
probably continue to do io, as long as the 
civilization of man and good goverumeut 
sliall remain amongst us. ^ 

This improvement is simple, l>oih in 
respect bUhe primer itself, and the part 
with which it is connected ; disjiensing 
with the mateh or portlight, the piercing 
of the cartiidge, occupying of the touch- 
bole with powder, piiming tubes, Ac. ; 
and the lock, if it can he called one, is 
con*>tiiuted of hut two members, simple 
ill their form, eertain in effect, and en- 
tirely withoiii friction. With respect to 
the primer itself, we are requested by 
Mr. 8haw to refrain from any pai ticnlaV 
de.sciiptioii of it iiiitil lie should hare 
secured it by patent, or the Hoaid at 
Wasliinetoii m.iy come to some resolu- 
tion lespeeting it. 

In appe.iuinec it resembles a .small 
dece of nieial, al»ont the sizi; and very 
ittle thicker than ativecent pkee, whiefi 
is placed over the touch-hole of the guii, 
and t'xploded by the fulling of a stioiig 
spring, which is set at liberty by the 
sliifiing of a prop or button, both of 
whieli are attached to the camioii. 

The advRutages of this pyimer, and the 
mode of applying it, place it at an im- 
mense distance in advance of every im- 
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Iiroveineut hitherto made in this depart- 
ment of science ; and having examined 
it in every point of view, we [ire of opi- 
nion, -%nd from the simplicity of iiie 
whole together, it would appear impos- 
sible that it should fail to iinswer the 
purpose for which it is intended, or even 
liable to t?et out of order ; and wc 
stronirlj reroninieiid it to the serious at- 
i ‘utioM of ilie nation, on the following 
l onsiderations : — 

First, that it is cheaper; sccoiidlv, that 
it is nu're certain in its effects; thirdly, 
it N calculated to ])revent many accidents 


to which ships are liable in actioi^; 
fourthly, one hundred thousand only 
occupy one square foot of stowage, and 
are less liable to injury by transportation 
than many of the means hith^to cm- 
ploved; fifthly, the gun may be bred 
witii facility in rainy weather without 
much risk of disappointment, and also 
the manual labour at the gun is much 

D. H. Mason. 

Isaiah Lukens. 
John S. Phillips. 


reduced. 

July 1, 1824. 


Machine for raising and lowering ladders, 

SCAFFOLDING -POLES, ETC. 



Siu, — I send herewith a drawing 
and description of a Machine for 
rairiing ana lowering Ladders and 
Scaffolding-Polcs, &c. I am aware 
that it cannot be used in a general 
way, yet in many situations it may 
be of advantage. 

I am, Sir, 

Your obedient servant, 

R. M‘Vbt. 

Richmond, Sept 3, 1824. 

Description, 

rig 1 is aside elcmion of the ma- 
rhinc, with ladders, K, on it, ready for 
raising. 

A is a diTJin for the rope F to work on, 
with a wheel on its axle for the wheel, 
K, to work on, turned by the handle, 4, 
tig. Vi. 

CC<^:C, wheels for the ready convey- 
ance of the iTuichine. 

DD, two rollers for the ladden to lay 
on, with guards on each end. 


E, huldcrs ; from the drum. A, a rope 
works over the pulley, H, iind is fa.stcned 
on the crook, C. 'riie pulley, H, is 
hooked on one of tlie ladder-rooin.s. 

I is ail earth -screw, to fix the bottom 
of the ladders, when no other fastening 
present.s itself ; /, a small rope to fasten 
the ladders to the screw', I ; 2, 2, the 
frames, &c. 

Fig. 2 exhibits an end clevatiou of the 
machine. 

N.R.— Oil the back rails, K, steps 
may be fixed, in order to as-sist the ap- 
paratus. 
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PROCESS OF COINING AT THE 

roVal mint. 

It now only remains to show how the 
CoiniugjjjPres's is made to remove every 

1 )iere ^ffiioncy which it strikes, and to 
ced itself with a fre.<di blank piece. 

HIK, tig. 1, ill oiir last, is a lever, of 
which 1 is the fulcrum ; it is supported 
B a bar, Q, fixed vertically from the 
cheek of the press, and steadied by a 
brace. The upjier end of the lever is ac- 
tuated by a sector, Tsec the fifth figuie iu 
(lur present Number), which is fixed upon 
the screw, D. When the screw turns 
lound, the groove iu the sector being of 
i\ spiral curve, will move the end, H, of 
the lever, to and from the scrow: and 
the low'er end, K, of the lever neing 
longer, it moves a considerable distance 
to and from the centre of the press. 
A socket or groove in a piece of metal 
is fixed to the perpendicular bar, Q, 
and the upper end of the lever, H, is 
guided in this groove to prevent any 
lateral deviation. 

nie lever, K, gives motion to a slider, 
L, fig. 8, which is supported in a socket, 
O, screwed against the inside check of 
the press ; and the slider, 8, is directed 
exactly to the centre of the press, and 
on the lever of the upper surrace of the 
die. 

Figures 2, 3, 4, and 8, represent four 
views of the slider and socket ; NMO is 
a liind of trough or socket in which the 
slider runs : tins slider is formed of two 
piece.s hollowed out on the sides, which 
are nut together, and the two pieces are 
held together by screws. O is the part 
In wliicli the socket is fastened to the 
press. 1'lie slider is a thin steel plate, p; 
and this is made in two pieces, P and 
p, wliich are united by the joint q, 
Tlie extreme end is made with a circular 
cavity ; and when the two limbs shut to- 
gether, as represented, they will giasp a 
piece of money between them, and hold 
It by the ed^e ; but if the limbs are sepa- 
latra, the piece will drop out. The limb, 
p, of the slider, is opened or shut by tlie 
same movement which moves the slider 
endways in its socket. 'Jlius a plate, 1^, 
is applied flat beneath the socket, MN, 
and has an edge taming up and applying 
to the upright edge of the pocket. A pin 
is fixed Into this edge, and is embraced 
by the fork at the lower end of the lever, 
K, fig. I, ill last Number. By this means 
the sliding piece, L, it made to move on 
the outride of the socket, N. It is kept 
iu its place by a fillet, a, fig. 2, which is 
screwed to the upright edge of L, and the 
fillet enters a groove formed aloug the 
r surface of the socket, N. 
le sliding piece, is made to move 
the steel slider within the socket by 
means of three studs, which project up- 
wards from the bottom plate of L, fig. 4, 
at rt s, and pats throngli grooves in the 


bottom plate of the slider, so aa to act 
upon the steel slider, P, in the manner 
shown ill fig. 3. The left-hand piece, r, 
is received into an oiieniiig in the middle 
of the slider, P, fig. 3. 'Phe other two 
studs, r and include the shank of the 
limb, p, between tiieiii, and these studs 
are cut inclined, so that, when thepiece, 
L, is moved to the right, the studs, rr, 
will close the limb, p, until they are 
shut, and then the studs will carry the 
slider forward ; but, if the sliding piece, 
L, is moved to the left;, its .studs will 
first close the limbs, and will then draw 
back the slider on the top of the socket, 
N ; a tube, M, i.s placed, figs. 2 and 8, 
and it is filled with bfarnt pieces of coin ; 
the tube is open at bottom to the slider, 
aud the pieces rest upon it. When the 
screw of the press is screwed down, the 
slider, P, draws back to its farthest ex- 
tent, aud the circle formed at the end 
between its limbs comes exactly beneath 
the tube, M ; the limbs being open, a 
blank piece of coin drops down into the 
circle of the sUder ; then the screw of 
the press, in returning, inoi'es the lever, 
HIK, and thepiece, L; this acts by its 
studs upon the moveable limb, p, and 
closes it upon the blank piece ; the studs 
having now found a reaction, push the 
slider, P, forwards in its soexet, and 
caiTy the piece forward upon the die, as 
shown in fig. 1 , Number 6fi, And which 
will push off the piece last .stioick. The 
screw haviug now arrived at its highest 
position, begins to descend, and the 
.slider, L, to return : but the first action 
of the $tud.s of the sliding piece, L, is to 
open the limb, p, and then the slider 
withdraws, leaving the piece of money 
placed upon the die. As the screw of 
the press de.scends, the ring, w (see our 
last ’Number) rises up to enclose the 
piece, as before mentioned, whilst it re- 
ceives the stroke, and the slider, P, at 
the .*>ame time returns to take another 
piece from the tube, M, iu the same 
manner as before describe. 

Fig. 1 is a section, to show the manner 
of mounting the lower die for a coining 
press. This is used in the Fmich Mint. 
V is a piece of metal or box, as it is 
laced upon the base of the press, and 
eld down by a ring with screws, t; this 
holds it fast, but arlinits of lateral adjust- 
ment. in the top of the box is a hemi- 
splicrical cavity to receive the hemi- 
sphere, W; the upper side U flat, and 
tlie die, T, in placed upon it, to hold the 
die down ; it has a small projecting rim 
at the lower edge, and a rim, X, is 
screwed upon the outer edge of the Imx, 
V, to hola the die down. Ilie object of 
this plan is, tliatthe die may alwavs bear 
fairly to the money wliich Is to strike. 

Figures 6 and 7 represent a divided col- 
lar, invented by Mr. Oroz, for striking 
money with the letters round the cto. X 
Is avery strong piece of iron, ulikthai a 
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circular opening through the centre ; into 
this six segments, w,tc, are fitted, and 
l)et\vcwi them they leave an opening, W, 
the size of the piece of money ; the inte- 
rior edges of these seffmeiits ai-e en- 
graved witii the pattern or device which 
it is required to impress upon the edge 
t>f tin* pi(‘ee. 'riie segments are fitted in 
tlie pu ce, X, by centre pins, u|ym one of 
nhich pins each segment can rise in the 
jnaniier of a centre. 

'J'he intention of this is to have a 
j>icce of money placed on llic die within 
the space, VV ; then, when tlio pressuie 
is made upon the piece, the die descends 
some space, and by this motion the seg- 
ments close togetlier around the edge- 
idece, aiid imprint upon the edge ot it. 
When all the .segments come into one 
plane, the die arrives at a firm seat, and 
the metal receives tlie stroke which 
makes^ tlie impressions on its surfaces. 
The die is su.s|)Ciided in a sort of cup, 
which rises and falls with the sciew, 
nearly the .same as the collar, F, in fig. 1 
(last iiumhcrj. 

Tlie money, when struck, is pa^-sed 
through tubes of the diameter of the dif- 
ferent species, which readily detects any 
pieces which may have been improi^erly 
stnick. 


brown’s engine. 

Sir, — I n answer to your Corres- 
pondent A. F. S. of the Commcvciai- 
road, 1 beg to inform him that there 
has not lieeii one of Mr. Brown’s 
Cias Engines tried upon the j^iston 
principle yet ; but there will be in the 
course of thirteen or fourteen days, 
as Mr. George Frasi, the engi- 
neer, who is manufacturing one, in- 
forms me. 

I am. Sir, &c. 

^ A Burnt Retort. 

P. S. — I think Messrs. Martineau 
and Taylor’s gas apparatus would be 
of great service to IMr. Brown’s 
engine, for making gas in a small 
compass. 

Sir, — ^Your Correspondent D. 
Screw”^ may be so far in the right 
as regards my remark on Brown’s 
Gas E^ine, (page 31, vol. iii.) but 
he has hot shown that Messrs. Ster- 
ling and Brown’s machines are dif- 
ferent in principle— he certainly 
ought to have done htfore //. hud slated 
that Izoas erroneous. Erroneous in 
what } If he will take the trouble 


to compare my statement with his, 
he will perceive that I have not been 
in an error. 

The principle upon which this 
engine acts (Mr. Sterling’s), “ is by 
the alternate expansion and conden- 
sation of the same «ir;” but D. 
Screw will observe that no mecha- 
nical art is used for this conden- 
sation ; it is merely the heated air 
rushing inio a colder apartment, 
and, by this means, collapsing itself. 
Now, the mechanism of Mr. Ster- 
ling’s engine would be rendered 
equally cncclivc without such a cy- 
linder, simply by substituting a valve 
or valves to admit the external air. 
Where, then, I would ask, exists 
the difference between Sterling and 
Brown’s machines ? You admit 
(page 388, vol. ii.) “ that the me- 
chanical parts of these engines may 
be continually varied; but the con-- 
struction by which the vacuum is ef- 
fected, and for which the patent is 
obtained, ^IUST ALWAYS form the 
MOVING POWER and, pray, what 
is that ? Why, the rarefaction of 
air by heat. Your Correspondent, 
therefore, need not attempt to screw 
into my cranium any principles re- 
pugnant to those which 1 have al- 
resmy placed there ; and although 1 
am no dogmatist, yet I think it 
will require all his power to wrench 
them from me. 

1 am. Sir, yours, &c. 

J. Y. 


STEAM NAVIGATION. 

Sir, — Tlie interest excited by the 
Steam-Boat question has tempted me 
to offer another solution ; and if those 
whose mathematical knowledge may 
enable them to reason without doubt 
on the subject do not think it cor- 
rect, perhtms they will kindly show 
the light of their information to one 
who IS earnestly endeavouring to 
find his way in the dark. 

Suppose the velocity of the wind 
required to propel the boat six miles 
per hour be twenty miles per hour, 
then 20 — 6 = 14 = the relative velo- 
city. or that wdth vyhich the wind acts 
on the sails of the craft that already 
moves six knots per hour by Ihe 
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itcain. Tke force of the steam or 
of the wind actiiii^ separately is 
similar, because the edect is the 
same, viz. — that of moving the ves- 
sel six knots (per question); but the 
force with which the w'ind acts for 
any given time is as its velocity in 
the same time squared ; in this case, 
if the wind act alone, it is therefore 
as 20' ; also the force of the steam, 
as before mentioned, being similar, 
that force to move the vcmcI six 
miles per hour is likewise as 20*, and 
the force with which the wind acts on 
the boat already in motion by the steam 
is as the relative velocity squared, 
that is, as Id*- 

Hence 20* : 6 14« : x (2.94). 

In words — If a force proportional 
to SS* move the boat six knots per 
hour, at what rate would a force 
proportional to 14‘^jnove her ? The 
fourth term or answer, however, is 
too much, and requires a correction, 
because the wind will not act with 
so great force when it has impel- 
led the boat (by its first impulse) 
faster than six knots. It is likewise 
ci«ident the succeeding impulses will 
be weaker as it recedes from the 
preceding ones ; therefore I take, as 
an approximation not far from the 
truth, the square root of the fourth 
term for the additional velocity com- 
municated to the boat by the wind. 
Tlie answer wdll then be 6 + 2.94 

G-h 1 .716, or 7-716 less than seven 
T|iiles and three quarters per hour. 

It will be seen that I nave taken 
the velocity of the wind at twenty ; 
a few miles either way will make but 
little difference, which may be rea- 
dil)' seen bv any one who chooses to 
tiy 25 or 30 with the analogy. 

1 am. Sir, 

Your humble servant, 

PaDDLEWHBBL WlND-AND-STEAM. 


ounter’s scale. 
(Conch/M from our Iasi.) 

lUing thus prepared, I will now 
endtavour to show the use of Gunter, 
and hrg the reader to remember, 
Aatbv the help of artifieia] numbers. 


called logarithms, we may perform S 
the operation of multiplication and ; 
division by means of addition and 
subtraction ; and by taking the half 
of any logarithm, we find another 
logarithm, which answers to the 
square root of the number expressed 
by the first logarithm, and divided 
into three parts, the cube root, &c. 

Construction of Gunters Line of 
Numbers, 

Take any convenient scale (sup- 
pose one foot), and set the distance 
on your Gunter equal unity. Now 
this is to be dividca into ten parts, to 
correspond to the logarithms of 
■&» Now the logarithm of 

^ is equal to 0 ; therefore the first 
division corresponds to the beginning 
of the scale (we have here nothing to 
do with the indices of the logarithms, 
which only denote whether the iniin- 
bers be whole or fractional). Now 
find the logarithm of -ftf 'vhich is 
301 ; take tnis from your scale (sup- 
posing it divided into 1000 equal 
parts), and apply it to your Gunter, 
and you have the point marked 2. 
Again, the logarithm of fV is 477 ; 
tike from your scale 477, and apply 
it to your Gunter, you have the point 
3 ; and in this manner proceed for 
all tlie large divisions : and in the 
same manner lay down your small 
divisions to correspond to the loga- 
rithms of yhr, T* 7 r» if 

your scale will Mmit of it, you may 
find your subdivision in tfie same 
manner) ; thus you will have a scale 
expressing the logarithms of all num- 
bers from *001 to unitv, if your whole 
scale is unity ; or of *01 to* 10, if your 
scale is 10 ; or from * 1 to 100, if 
your scale is 100 ; and, lastly, if your 
scale is 1000, you will have the loga- 
rithms of all numbers from unity to 
1000 : and liencc, adding any two or 
more of these divisions together is 
the same thing as multiplving the 
numbers they represent on tne scale, 
and subtracting any one from ano- 
ther is the same as dividing the 
numbers they represent on the scale, 
&c. Now, owing to the smallness of 
the divisions (even when your scale 
is a foot long), those small divisions, 
as you approach the end of your 
scale, cannot be divided into mote 
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than ten eaual parts. To be seen 
distinctly, tne general practice on 
Gunter’s scale is, from the com- 
mencement of the scale to the point 
2, to divide it into ten parts or small 
divisions ; and t^aiii, each part to be 
subdivided into n ve parts for the sub- 
divisions, from the 2 to the 5, each 
small division into two parts, and 
from 5 upwards cannot be divided 
into more than ten parts to be dis- 
tinct ; hence, in the use of the scale, 
when the compasses do not fall ex- 
actly on any division, you must esti- 
mate, as neai' as yuli can, the sub- 
divisions. 

Nofe , — For those mechanics who 
would wish to construct a Gunter 
scale for themselves, I would recom- 
mend the inspection of some tables 
in Fergusson’s Select Exercises, page 
191 and following; and where they 
will also find full directions for the 
construction of the plane scale, sec- 
tor, and Gunter’s scale, at page 206 
and following. 

Use of Gunter* $ Line of Nuinhers, 

Before giving some examples, 1 
must premise, that in all the best 
scales, the numbers from 1 to 10 are 
repeated twice, and form two eoual 
and similar scales ; and that when 
two or more figures are used, the 
compasses will often extend beyond 
the second scale ; therefore there is 
part of a third similar scale, if not 
the whole, added, which generally 
extends to the number 2 or 3 only ; 
but if your rule is long enough, the 
whole of a third scale is very useful, 
particularly for the cxtractibn of the 
cube root. 

To illustrate the application, 1 
shall give the solution of the exam- 
ples proposed by your Correspond- 
ents J. L., G. P., and H. S. And first. 

To multiple/ 46 hy 64. 

Place one leg of your compasses 
at the beginning of your scale, and 
extend the other to 46, that is, to 
four of the large divisions, and six of 
the next small ones ; then, with that 
extent, place one leg on that is, 
at five or the large divisions, and four 
of the next following small ones, 
and the other will extend to two of 
the large di’.isions on the second 
•cole, and four of the next follow- 


ing Sinall ones, and a little more 
than the half of a division, which we 
will estimate as 80 subdivisions ; that 
is, 2000 + 400+ 80*2480, which is 
within four uAits of the truth, ami, 
as before observed, in general 
cieutly exact for most practical pur- 
poses; but if the scale had been 
large enough to show the subdivi- 
sions, it is clear we should have hud 
the true result. 

To divide 2484 by 46. 

Calling 2 in the. second or right 
hand scale 2000, and each of the 
small divisions 100, set your com- 
passes, with the distance 46 from the 
first scale, on the estimated point 
2484, as near as you can guess ; 
you will find the other leg, exiendeii 
backwards to the first scale, will 
pitch on the point showm at 5 of 
the large divisions and 4 of the 
smaller ones, which is five tens, or 
50, and four units, that is, 50+4« 
54, the true answ'cr. 

To extract the Square Root of 324. 

Calling the large divisions of the 
first scale hundreds, extend the com- 
passes to three of the large divisions, 
two of the small ones, and estimate 
four subdivisions, that is, 300 + 20 -+ 
4*324; lay this distance down, for 
convenience, on a line drawn on 
paper, and divide it into two equal 
parts; take one of these parts in 
your compasses, and placing it at 
the scale, you will find it extend to 
18 small divisions, that is, 18 units, 
the answer required. 

1 am afraid 1 have extended this 
article to too great a length, and shall 
be thought prolix; but myaim has been 
to explain the use of the scale in a fiu 
miliar manner to the workman ; and 
thotigh it may lay me under the censure 
of many versed in mathematical know- 
ledge, it will, I am sure, be excusc<l 
by those who look to the motives 
which induced me to be thus minute, 
which is, that practical mathematics 
maybe extended as much as possible 
among the working classes. If this 
plan is persevered in, it will, 1 am 
confident, be of incalculable benefit 
to society in general. 

I am. Sir, 

Your obedient servant, 

G. A. S. 
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MINUS. 

Sir, — 1 have lately been not a 
little amused and pleased with the 
difficulties of your Correspoudent 
“ Fitter,” and the learned lucubra- 
tions of his cxplicators : to me (not 
much of an algebraist) the case ap- 
pears to lie in a nut-shell, and easily 
solvable, as follows. If I am wrong, 
1 should be very much obliged by 
some of your more able Correspond- 
ents pointing out the why and the 
wherefore.*' 

It is, I believe, a generally admit- 
ted principle, that two negatives make 
a positive; and if the guestion be 
tried by this simple rule, I think 
it cannot fail of bringing convic- 
tion home to the commonest under- 
standing. 

Negativing a negative is making 
that negative a positive If I say 
to a man, “You are 100/. worse 
than nothing," or “ your afimrs are 
— KM)/ ") he may say to me, ** I 
can negative (or reverse) your asser- 
tion three times (or — 3), which he 
effectually does by producing his 
boc»ks, and proving that he is worth 
300/ (or + 300/.) Hie reason of 
this i obvious, as all terms must be 
nihci negative or positive; and as 
t)i(> one is the reverse of the other, 
ii folKws that, if 1 set out at first 
with a negative, and then bring 
tmniher negative to act upon it, 1 
n-vcise it, and make it an nffirma^ 
fire : in fact, 1 deny that it is a 
negative, and, if it is not a negative, 
U must be an affirmative. Thus — a 
multiplied by any number of positive 
If' I ms must still be minus; but, if 
once it gels counteracted by another 
negative, it turns round, ana becomes 
a positive term. 

I am, Sir, 

I'our obedient servant, 

G. S. W. C. 


njPROVEMENTS OP LONDON. 

— I observe, with pleasure, 
I'nal you devote occasionally a corner 
of your valuable and justly popular 
publication to suggestions for the 
mproveraent of the metropolis. It 
must be tnily gratifying to every 
nhabftant ami nsUor of London to 


see what has recently been accom- 
plished in that respect, especially in 
the neighbourhood of Palace Yard 
and the new street (bad as it is in 
detail) leading from Pall-Mall to that 
beautiful and noble spot, the Regent’s 
Park. Waterloo Bndge is above all 
praise ; and the intended Quay along 
the bank of the Tliames, if properly 
conducted, will, indeed, be another 
vast and important embellishment; 
and it is to be hoped the projectors 
will, in this respect, take for their 
model the beautiful terrace called 
the Boom Quay, at Rotterdam. It 
must be noticed that the Wutcrhvo 
Bridge and this intended Quay are 
the result of Hidividntil subscription 
and enterprise, with which Govern- 
ment has nothing to do, thornrh it 
must, at the same time, be ackiiow - 
ledged that, amongst the IcadiiiLf 
Members of Administration, as wfll 
as in Parliament, there is a gn‘at 
spirit and desire of improvemcul and 
good taste. 

1 join in the hope e.Ypressed in the 
letter of “Julius," in your (Joth 
Number, that the front view of St. 
Martin’s Church may be tlircuMi 
open to the end of Pall-Mall, anl 
that the Custom-House may receive, 
what every one laments the want of 
— a fine^portico in the middle of the 
building, as well as additional gran- 
deur in. other respects. But, Sir, 
there is still an opportunity for Par- 
liament and Government to keep 
pace with individual subscripthm and 
exertion, and that is, by opening a 
grand and spacious street from o]u 
posite Waterloo Bridge to the cud of 
Tottenliarn Court Roar], taking in 
the line the front of Covent (lardoii 
Theatre and St. Giles’s Church ; this 
would be a grand coininunicatiou 
and approach to Oxford Street, which 
is much wanted from the neighbour- 
hood of Coven t Garden. Near the 
Sfrand end of this new street might 
be erected an exact copy of the 
Pantheon at Rome, which would, 
indeed, be a truly metropolitan onia- 
ment ; we should then nave a build- 
ing worthy of this great city, and a 
fac simile of the finest proportions 
that either nncient or mMern archi- 
tecture can furnish, if it be but made 
aiL exact copy of the original, with* 
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out the paltry modem turrets which 
at present disfl^rc the finest por- 
tico in the world. No spot can be 
more proper for such an erection, 
except, indeed, the site of the Gol- 
den Cross,' at Charinf? Cross, from 
which point it would have a grand 
and very picturesque effect, llie 
interior of this building might well 
be appropriated for the annual exhi- 
bition of the Royal Academy ; and 1 
am certiun. Sir, that the expense 


would be defrayed by a public sub- 
scription, luded, perhaps, by a giant 
from Parliament. The public would 
then have something, indecvl, worthy 
their notice and admiration, and 
would be saved the labour of wind- 
ing up the tedious staircase of Somer- 
set House, to a suite of apartments 
badly^ adapted to the seat of the Fine 
Arts in England. 

I am. Sir, yours, &c. 


SHORT METHOD. OF MEASURING HEIGHTS. 

Sir, — ^I be^ leave to send you the ful, particularly in measuring stand- 
description of a simple instrument, ing timber, 
of my own construction, for ascer- I am. Sir, yours, &c. 

taining Heights without calculation, Samuel Mainlxt. 

which may some time be found use- Worcester, Sept. 4th, 1824. 



DeseripHon, 

Construct a squaiie (ABC D,^ fig. lst,l 
of any given size ; divide the side (B C) 
into ten equal parts, and number them 
from B to C ; subdivide each of these 
inot ten, and continue these equal di- 
visions on the straight line fBCEF) 
to any distance; but to twice the length 
of BC, as at F, will be found quite 


sufficient. Draw straight lines from 
all the divisions in B F to the point A, 
as FA, E A, C A, &c. ; cut out the 
square (A BCD), and paste it on a 
board or frame ; place two sights ou 
the side (AD), and let a plummet be 
suspended by a fine thread from the 
point (A) , and the instrument (ABCD) 
IS complete. 



To find the height of an object hav- 
ing the base (KG) given (fig. 2nd). 

Look through the sights (DA) at 
the object (H), and the plummet-hne 
will show its height, in decimals to 
the hundredth part of the base (KG). 
For example : suppose the base (KG) 
to be 65 feet, and, looking through the 
sights at the object (H), the ^line 
•Cuds at 83 s then 65 x .e3a53«95 feet. 


the height of the object. It would, 
however, be most convenient to let 
the ba.se (K G) be 10 or 100 feet, yards, 
&c.; then the plumb-line wib show the 
height at once, without even multipli- 
cation, but to which, of course, the 
height of the eye must be added. 

And, by a little calculation, the 
height and distance of u object may 
be tound, the base of which is inacoet* 


1C8 read's VITRIFIBD PIPES— SODA WATER, ETO- 


•ible ; thus, If at K the plumb-line 
■tand at .73, and, by moving 40 yards 
ill a direct line from the object to L, 
the plumb-line cut .47, what are the 
heig|it and distance ? 

Let i*= (g- A) and 

then .73y=sjr, and also y+ 40^ x .47«jrt 
therefore y+ 18.80, and|f the 

base —72.3 yards, 

and X the height » 52.78 yards. 


read’s vitrified PIPES. 

Sir, — My attention has this day 
been arrested a letter in No. 61 
of voiir Magazine, from a ** Lover 
of Useful Inventions,” who, in al- 
lusion to Mr. John Read’s Patent 
Vitrified Pipes (baked pipes, as he 
is pleased to call them), for raising 
water, asserts that they by no means 
nnsii'cr the intended purpose, lliat 
such an assertion should be made in 
the face of a great number of facts 
to the contrary, and at a time when 
every expectation of the utilitv of 
these pipes is fully realized, and the 
merits of the invention substantiated, 
by an extensive application of them 
for drawing water from wells in 
various parts of the country, is 
.somewhat extraordinary, and dis- 
covers a feeling not very credit- 
able to a promoter of inventions 
and the arts. Having some know- 
ledge of the utility of Mr. Read’s 

E , and knowing that he is 
df at this time engaged in 
some part of Sussex in laying them 
down, 1 feel myself calico upon to 
vindicate their merits as far as in 
my power. As an antidote to the 

f ross misrepresentations in the letter 
allude to, 1 shall briefly state one 
or two facts that are within iny own 
knowledge, and of which aiw other 
person may satisfy himself. Mr. 
Perigo, sen. of Hawkhurst, Kent, 
had a pump constructed of the 
patent earthen pipes, in 1816, which 
nas continued in perfect condition 
and action ever since, with the ex- 
ception of a very slight repair after 
the severe frost in the year 1822. 
In this instance the pipes were laid 
at the depth of fifty feet. Mr. Wil- 
liaoi Nuakes, of Ticehumt, Sussex, 


had a lead-puicp taken up from a 
well on his premises, fifty feet deep, 
and rcplacca it with the patent earth- 
en pipes for less than one-third of 
the expense of the lead-pump. This 
was done in 1819 or 1820, and the 
pump has continued to act well ever 
since, 'fhe truth of this may be 
known by applying to Mr. Noakes, 
hop-factor, in the Borough, South- 
wark. 

It is true that some defects were 
discovered in the early stages of Mr. 
Read’s experiments (and what in- 
vention, which requires perfection 
in every part, has not been attended 
by some crosses or other ?) ; but 
even these may have arisen more 
from collateral circumstances tliati 
from the intrinsic qualities of the 
pipes themselves — such as in stiff 
clay soils, from injury being done to 
the pipes by the contraction of the 
earth, and, in some instances, by 
severe frost, which will, at times, 
even burst leaden pipes ; but even 
such difficulties as tWsc have, by 
practice and experience, been en- 
tirely obviated. 

I am. Sir, 

Your bumble servant, 

R. Stanynougiit. 

Newington, Siirrey, 

Nov. 24, 1824. 


METHOD OF PRBPARIKG SODA 
WATER. 

Soda Water Is prepared (from pow- 
(ler.s) precisely In the same manner as 
giuL'er brer, except that, instead of the 
two powders there mentioned, the two 
following are used : — For one glass, 30 
grains ot carbonate of soda^ for tne other 
glass, 25 grains of tartaric (or citric) 
acid. 


INSTANTANEOUS PRODUCTION OF 

. CURDS AND WHEY FROM MILK. 

A vei'y ready and elegant mode of pro- 
curing curds, and also a pleasant acidu- 
lous whey, is. by adding to a glassful 
of milk a little solution of citnc acid, 
taking care not to add too much: ait 
experiment or two will readily show 
the quautUy necessary to effect the pur- 
pose. 
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PORTABLE HAND-MILL 



Sir, — A Correspondent asks (vol. 
II. pace 383) for a ** Plan and De- 
scription of a Portable Hand-Mill.'* 
I beg leave to forward one, which is 
very simple in its construction, and 
not likely to be injured in travelling. 
I have had an opportunity of seeing 
it used with success for several years 
without its requiring any repair. V our 
Correspondent desires that it might 
take up but little room ; this, how- 
ever, is hardly to be expected with- 
out a considerable augmentation of 
labour in grinding, as the only part 
that could be dispensed with is the 
n^cel, instead of which a second 
handle might be substituted, pre- 
cisely similar to that marked c. 

Description, 

Fig. 1 represents a side elevation ; 
fig. 2, a front elevation of the mill ; a U 
an upright, to which the body, b, of the 
mill 18 nxed by means of the screw holts 
bhh; c, a handle attached to the spindle 
d, which passes through the body of the 
mill; tf, another handle fixed to the 
wheel, /, which revolves on the ex- 
tremity of the spindle, and serves to fa- 
cilitate the turning of the mill ; g, the 
hopper; 1, the valve: m, a small door, 
for the purpose of occasionally removing 


the bran which may accumulate in the 
interior. It will take entirely to piece.'*, 
and occupies no very considerable space. 

The one from which this drawing 
was taken, was purchased in London, 
a few years since, at a trifling oa'- 
pense ; but, as I have forgotten the 
name of the maker, I can give no 
information to your Correspondent 
on that head. 

I am. Sir, 

Your obedient servant, 

W. H— s. 

Chatham, Aug. 22, 1824. 


WATCH KEYS. 

Sin, — It will afford satisfaction to 
myself and otliers, if any of your 
ingenious Correspondents can sug- 
gest a good reason for the alteration 
that was introduced about twenty- 
five or thirty years ago in the con- 
struction 01 Watch Keys, com- 
plete, indeed, has the change been, 
that it is now nearly impossible to 
find, ill any shop, a key on the old 
mechanical principle, which yet, in 
my humble opinion^ \yas admirably 
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adapted to its purpose, and much 
superior, both in convenience and 
cquabilitv of winding, to the modern 
or straight key, in tlic employment 
of which the motion is necessarily 
intermitted and jerkwg. If it be 
attributed merely to the caprice of 
fashion, I should say, that nowever 
allowable it may be to sacrifice to 
that idol in things indiiferent, in 
those of pure utility we should en- 
deavour, in the first place, to ascer- 
tain the host inventions, and then 
rcaoh e to ailhere to them until they 
shall he superseded by obvious iin- 
provenieiits. 

I am. Sir, the well-wisher of your 
instructive publication, 

SeNEX: 


NEW VOLTAIC MECHANIC POWER. 

(FURTHER DEVELOPMENTS.) 

From ‘he Chtmiit. 

That the powerful agent, Voltaic elec* 
tneity, is speedily destined to pass from 
file laboratory to the workshop, is not 
disputed by any person with whom we 
have conversed, or from whom we have 
heard on the subject, it is admitted to 
he applicable as a mechanic power ; but 
the suggestion is so novel, that no expe- 
riments hare yet been instituted to ascer- 
rain its adraiitaees. All the mighty ef- 
fects in nature of what i.s called electri- 
city are not known to ns ; bat that it is 
the active agent in most of the changes 
of the atmosphere, and in producing 
many other important phenomena, is 
clearly established ; and by borrowing it, 
ihcrefore, we may exjiect in time almost 
to equal, by our labours, some of the 
niiiior but stupendous works of Nature. 
It was an observation of that illustrious 
man, Lord Chaiiecllor llacoii, ** That 
man can only subdue Nature by obeying 
Iier laws • and in the same manner we 
may say, that man can only hope to equal 
her operations by working with her in- 
struments. 'riic connexion betwixt com- 
mon electricity and Voltaic electricity is 
clearlydcmonstrable, and the connexion 
between, or rather the identity of, com- 
mon electricity and lightning has been 
long known and admitted, 'ilius we have, 
iu the Voltaic battery, manifested indeed 
by .some unexplained causes, but mani- 
fested in such a manner as to be per- 
fectly at our command, the same agent 
which hurls lightning through the sky, 
and which is so terrific, that, till science 
explained its origin, It was considered 
IAS an indication of the ire of an avenging 
drity. It i.*^ this agent whidi w« stated 
in our lastNumbe, might be introduced 


into use as a mechanic moving pwer, 
and of which we then promised some 
fmther developments. 

The objections stated to our pro)x)sal 
amount in substance to two. The first 
is, that the expense of generating a sut- 
ficiency of the two gases will be so great, 
in proportion to the quantity obtaiiivd, 
that it can never be so economic a power 
as steam. 'Die value of this objection 
amounts to this : coals are now compa- 
ratively cheap in England, and copper, 
zinc, and sulphuric acid, comparatively 
dear. But there are countries and .'situa- 
tions in which fiu‘1 is scarce and dear ; 
and in sucli.it may be advi.sable to think 
at least of a Voltaic mechanic engine. 
But those who make this objection are 
quite in the dark as to the quaiiiity of 
tiic gases generated by a Voltaic battery ; 
no experiments, in fact, have ever becu 
made to ascertain what quantity of ga.se.s 
are produced wiib a given Voltaic bat- 
tery wdthiii a given time. This is a point 
we mean to ascertain, but have not >et 
been able. We may observe, howeier, 
that the quantity we may produce will 
always depend on the size of the instru- 
ment and extent of the metallic surface 
exposed to the actidu of the add ; and if 
wc choose to add to the number and size 
of the plates, we may decompose an in- 
definite quantity of water. 

'Die expense of a V'oltaic battery, ac- 
cordii^ to the clmigp of the philosojphi- 

about totvn, is, for each trough com- 
plete, containing ten pair of plates, of 
four inches square, the size ot those at 
the Royal lustitutinn, on Dr. Wollaston's 
plan, 2/. \8.\ making the expense of a 
battery of 400 pair of plates 88/. By tlie 
ordinary method of connecting the plates, 
such a formidable battery will ciMt, for 
each trough of ten pair, U. 14^.; making, 
for the whole, 68/. With the ordinary 
wear of such a battery, it is calculated 
that it will last two years. Let us .siip- 
po.se that ours will be more frequently in 
action, and will la.st one year ; then the 
capital r^uired for such a battery will 
be only 88/. per year. 'Die troughs also 
do not wear out like the metals, and 
therefore want no renewing. They cost 
10«. each. Tlie acid employ^ costs aliout 
3d. per lb. buying it from the dealers in 
London. The proportion recommended 
by Mr. Brande is 1 lb. of add to 6fllbs. 
of water: and supposing it takes 20 lbs. 
of this liquid for each trough (coii.*<e - 
quently one- third of a pound ot add), 
and that the add requires to be renewed 
onoc every day, we shall have for the 
daily expense of the acid 3s. 4d. The 
labour of managing this part of the busi- 
ness^U be a mere trifle luind as the 
mode of operating will produce almost a 
perfect vacuum, wc sav, that for the 
daily mtpense of 3«. 4d. and a capital 
advanced of somewhat less than 100/., 



iniSH POLISH — THB STBAM-tiUN FOLLY. 


171 


we may get a very considerable powei : 
tlie cost of its anplication is another 
thing, and inu.st he decided by other 
principles. 

In this c.stiniate of tl»c expense r>f a 
Voltaic battery, it must be reroUccted 
that wc have taken the price which phi- 
losopliicu) iiistnihieiit-makcr.*;, who are 
men of talent and ingenuity, and are 
paid accordingly, charge for these things : 
and that the aiticle they supply is hnisherl 
w'idi great neatness and care. For Voltaic 
batteries to produce a luechauic power, 
we should go the cheapest aiul 1110 t 
economical wav pos.sil)le to work. Taking 
this into con.sideration, we have no he- 
sitation in saying, that whenever Voltaic 
h.itteries sho'uld be articles of regular 
liiaiiufacture, and there were a consider- 
able demand for them, that their price 
wMjuld he reduced more than onc-lialf. In 
our opinion, it is a considerable vecoiii- 
meiidation of theVoltaic mechanic power, 
that all the materials which go to pro* 
iluce it arc, in a great measure, the 
product of labour, and will get cheap as 
tliat labour Is more efficient. Another 
thing also which requires to be ob- 
served, is, that the copper and zinc and 
the acid employed would not be aiiui- 
liilatcd, and might be recovered; con- 
sequently, the expense of supplying these 
articles would be little mord than the ex- 
pTensc necessary to recover them after 
being used. \Ve have, in fact, decom- 
position and recomposition, both of the 
water from which we procure the gases, 
and of the materials by which we decom- 
po.se that water ; and tlie power we ac- 
tually employ, or consume, is only that 
immaterial agent which is made mani- 
fe.st on the decomposition and recompo- 
sitiou, and which, as it is measureless, 
is inexhaustible. 

Even if it sliould turn out that galvanic 
electricity, employed to decompose water, 
and inflame the gase.s, is an exjicnsive way 
of getting power where fuel is cheap, a 
pohit, however, which is not ascertained, 
for nobody has made any experiments 
concerning it, the suggestion may still 
be of great utility where fuel b dear, or 
where it cannot be procured. Even where 
it is cheap, a Voltaic mechanic power may 
still have some recommendations. The 
space into which it may be put is small ; 
it emits ^0 snlteU, ana sends forth no 
smoke ; u will annoy nobody, and never 
be a nuisance ; H docs not depend for its 
operations on the elements; tbematc- 
nals necessary for it ai*e all easy of car- 
riage ^ and it may thus peihaps sen'e to 
equalize the gifts of Nature, and liberate 
industry and the arts from the fetters of 
local restriction. 

The other objection, wliich applies to 
working explosive engines, which a Vol- 
taic mechanic engine will be, shall be 
considered in our next. 


IRISH POLISH. 

Sir, — From page 63, Number 60, 
of your Magazine, I find that a 
stalcinent of mine was misprinted 
in page 272 of vol. ii. Your “ Con- 
stant Keadcr,” in his third (piestion, 
asks, With vv hat is it (viz. the polish) 
to be ** zrashed oft'?*' My receipt 
ought to have been printed, “ well 
iripid off,” and with tlic finest old 
liiifii that can he had, till dry. 

This is not Fietic/i polish, but old 
LUt. It applies to new furniture 
ill particular, for, if any thing else 
has been used before, it must be 
taken off before this process is coin- 
inenccd. Ink may lie spilt upon it, 
when it is complete, without stain- 
ing. I think all inquiries are an- 
swered, uhen I state tliat there is 
not any thing to be done before you 
put on the mixture, but to have the 
wood very well cleaned; because, 
after that is put on, it will exhibit 
the state of the wood, wdiatever it 
may be, and there is then no re- 
uieiiy but to scrape all oft' and begin 
again. ^V hen the polish is complete 
and hard, if the wood should he 
marked by the bottom of a cim or 
glass, that must be w'cll w'ashca oft* 
with cold soft water before you put 
on any of the mixture, otlierivise a 
few coats of the varnish wdll only 
keep that mark there, and make it 
more visible from being polished 
over. 

I am. Sir, 

Your constant reader, 

Jo.siA.s Murray. 

Dublin, Nov. 21, 1824. 

THE STEAM-GITN FOLLY. 

nic letter of the “ (hm-Sponger," 
given in our last Number but one, 
showed very clearly the erroneousness 
of tlie statements which liave been re- 
cently put forth by Mr. Perkins and 
his friends respecting the superior 
powers of steam, as compared with 
gunpowder, in propelling shot. It now 
turns out that the invention is only 
useless, but has been repeatedly tried 
before, and failed. General Chas- 
seloup proposed the empluyment'of 
steam guns for the defence of places 
in 1805 ; and Mr. Watt, as stated by 
Veritas, vol. ii. p. 234, tried the ex- 
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perimcuti long before. It is also a 
fact, that Hornblower, thirty years 
ago, constructed a steam-rocket, 
though this is not generally known. 
General Chasseloup, however, seems 
only to have had a notion of such a 
thing, and to have formed no deiiiute 
plan on the subject. In 1814, M. 
(icrard, an officer of Engineers, con- 
.«!tructed a weapon of this kind. The 
boiler was moved on a carriage, and 
supplied steam for six gun-Kirrels, 
the breeches of which could be opened 
ut pleasure. Ou turning a handle, 
the six barrels received a ball and 
the steam at once. The longest 
shots w'cre made by turning the 
handle slowly, and 180 balls were 
thrown in a minute Two cassoons 
attended the machine with fuel and 
bullets. A certain number of these 
instruments were made for the de- 
fence of Paris, but were destroyed 
oil the Allies entering that city in the 
above-mentioned year. 

I'he application of steam in this 
way, even on the high pressure sys- 
tem, is found, ou experiment, to be 
only substituting a less for a wiorc ef- 
fective instrument. The following 
explanatory observations on the sub- 
ject we extract from The Chemist : 

** The expansive power of water 
compared to that oi gunpowder is, 
perhaps, on the whole, greater ; but, 
in first of all converting it into steam 
before it is used, the larger part of 
that expansive force is destroyed. 
If a drop of water get within a 
mould in which metal is to be 
poured, its expansive power is so 
reat as to scatter the whole mass ; 
ut, by the application of heat to 
water, in a certain free space, this 
power is diminished in proportion to 
the size of this space. Now, first 
to heat mid then to boil water, is a 
great loss of this power; and, as 
Mr. Perkins has not compressed 
steam so as to make it manageable 
beyond 500 atmospheres, while the 
explosive force of gunpowder is 
more than 1000, it is plain that his 
invention substitutes a less for a 
greater power. If, however, the 
JoeilUp of' loading and discharging 
the piece.which belongs to the steam- 
gun, and is its distinguishing excel- 
lence^ could not be imparted to the 


powder-^n, the steam might be 
preferable. This, however, docs not 
seem to be an impracticable problem. 
With the present perfection of our 
mechanical instruments, sind our skill 
in casting, it seems not impossible to 
make powder-guns which sliall be 
loaded at the breech. When tliis is 
effected, powder will be assuredly 
superior to steam. Nor does it seem 
impossible to make a gun which shall 
be connectedMvith a reservoir both 
of powder and balls, and by means 
of a mechanical contrivance to ha\ c 
a certain quantity of tliis powder 
and a single ball propelled into the 
chamber "of the gun, and discharged 
at any given rate. AVe take no de- 
light in instruments of destruction ; 
but w'c recommend those who do, 
rather to turn their attention to the 
mechanical improvements of which 
powder-gmis may be susceptible, 
than to have recourse to steam. The 
principle of all improvements must 
be to load the gun at the hvcech.** 


ALLAN’S DIVIDING ENGINE. 

Sir, — The Correspondent who 
inquires, in No. (j 5, for Mr, Allan’s 
Dividing Engine, is informed that 
Mr. Allan is dead, and that his son 
has since sold it to Mr. Cooke, tlie 
optician, of Wapping, but I do not 
know whether it is in use beyond *Mr. 
Cooke’s own trade. 

I am. Sir, 

Yours respectfully, 

Nov. 27, 1824. ^ 


PREPARATION OF GINGER BEER 
POWDERS. 

Take two drachms of fine loaf sugar, 
eight grains of ginger, and 26 grains of 
carbonate of potash (all in fine powder) ; 
mix them iutimaUdy in a Wedgwood’s- 
ware mortar, 'fake also 27 grains of 
citric or tartaric acid (the first is the 
iileasantest, but the last the cheapest). 
The acid is to be kept separate from the 
mixture, ’llie Aeer is prepared from 
the powders thus Take two tumbler 
glasses, each half filled with water; stir 
up the compound nowder in one of them, 
and the acid pnwuer in the other ; then 
mix the two liquors. Au cffervesceRce 
takes place— the beer is prepared, r/d 
may be drank off. It must be drank off 
directly, or it will become flatw 
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Sir, — ^Tlie following metliod of 
drawing the Oval or Ellipsis, not 
generally known amongst mecha- 
nics, may prove useful to some of 
your numerous readers : — 

To form a semi-elliusis, draw the line 
1, and, at the height of the re- 
ouircd arc, the parallel line U, and at 
the required length of the base the two 
lines C and D ; equally divide the line B, 
as at K, and the portion of the line B 
from K to F, into as many equal parts as 
may Ik; thought suHicient, and divide the 
line F G to answer to the line F F in 
number of divisiiions. Proceed the same 
with the lines H K and H I, and then 
draw the crossing lines, commencing at 
K; carry the line to the first division 
below F on one side, to the first division 
below H on the other, and the remain- 
ing lines as seen in the tigure. 

The method of drawing the oval, or 
egg-shape, will be easily seen by a refer- 
ence to fig. 2 . Any eUiiitieal figure what- 
ever may be drawn by this method, by 
varying the ufiinber and situation of the 
divisions. 

1 am, Sir, 

Your obedient servant, 

RH. 


TBJB 8CRBW QUESTION. 

Sir, — am really sorry that I 
should have given ofibnee to your 


worthy Correspondent “A.” He 
may rest assured, however, that not 
one of your Correspondents has a 
less desire to give offence than Nichol 
Dixon ; and although 1 may have 
run rather into an Wtreme in my 
remarks on his explanation regard- 
ing the Screw-driver, yet 1 hope he 
will be liberal enough to forgive me. 
He ought, however, to have recol- 
lected that, before he contradicts the 
statement of any Correspondent, he 
ought to keep in view the excellent 
motto prefixed to No. 31 of the 
Mechanics^ Magazine. 

“ 1). H. In — v” has also been sar- 
castic enough ; but the view he takes 
of the subject, although correct in 
some points, is, in my humble opi- 
nion, materially wrong in others. 
“ X. Z.” however, has not effected 
his position ; and “ T.” says, that 
he is perfectly satisfied that the less 
elasticity the better. There k, un- 
questionably, a limit to the elastic 
rorce of the screw-driver ; but I am 
yet firmly of opinion that, lUrotmh 
Its agency alone, we can account tor 
that superior ease which every me- 
chanic must have experienced when 
using a long, instead of a short screw- 
driver. 
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I shalj , shortly after Yule time, give 
you my ideas on this subject, which 
are at perfect variance with those 
of your other Correspondents ; and 
until then, 

I am. Sir, 

Your obedient servant, 

•Nichol Dixon. 
Red Lion-street, Clcrlicnwell, 

Nor. 25, m24. 


TO PREFAUE LEMONADE. 

Mix one part of citric acid with six 
parts of fiiiely-pounded loaf sugar : a very 
fine dry lemonade is thus prepared, which 
may be pi'e.ser\-e(l for any length of time, 
'fhe quantity of this mixture necessary to 
be put into a glass of watet, ^ make a 
pleasant drink, must be regulated by the 
taste of the person using it. 


SAFETY FOR THE DEAD. 

Sir, — A Corresjiondeut, under the 
liead of “ Safety for tlie Dead,'* rccom- 
nieuds the placing a ixnuid of gunpowder 
ill the coniii in some detonating roe- 
diuiii ; so that, upon the removal of tlie 
lid, an esplosion may take place, and the 
persons near it be destroyed. 

He writes upon a subject wliich he 
does not contemplate iu dll its heanrtus. 
Medical student'i must have subjects, or 
they must be turned npon the public ig- 
norant of their profession ; as it is w'ell 
known to all surgeons, that neither 
plates nor models will answer the end 
proposed. 

A body alreadycosts sixteen or eiglitecn 
piineas, and were T. P. A.’s plan put in 
practice, they would be at double the 
money, from tiie iiici-eased risk. As to 
irevciiting the practice, that is impossi- 
fcc under the present system. 

(n Paris you never heiir of a grave 
fibbery, and for this plain reason : the 
fjdies of paupera and unowned per- 
ons may be procured for a few snil- 
ffranwl by projicr application ; 
and the French surgeons are, in conse- 
quence, able anatomists and clever prac- 
titioners. 

'I'hc coutra.st between them and our 
half-educated young men was strikingly 
e.\'emprificd in tin* beginning of the la.st 
war. The French .»*oldipr8 were attended 
by men who had di'ssected^ and our un- 
fortunate fellows fell often into the liands 
of those who had not dissected : tlie con- 
sequences are obvious. Look at the state 
of medical science in Turkey and Russia, 
where dissections arc not penuitted, ana 
let me ask T. P. A. how ho would like to 
bt obliged to Aubmit to.en operation,, 
w replacing a dislocated limb, by one li 


tiieir surgeons ? It Isa notorious fact, 
that the wounded Russians immediately 
surrendered to the French, on purpose to 
be placed under the care of the French 
surgeons. 

Of two evils, Sir, it is wise to c)ioo.sc 
the lesser; and unless T. P.A. will in- 
duce our legislature to adopt ^le Parisian 
plan, it is better that gnwes should be 
robbed, than the living mangled, and ab- 
solutely murdered, by igiioruiit surgeon.^. 

I am, SVr, yours, &c. 

Safety for the Liviso. 

Bristol, Nov. 14, lt$24. 


EXPANSION OF WATER IN FREEZING. 

Sir, — I t appears from the letter or 
T. H. Number (kI, p. 103, that 1 have 
not exactly understood the particular 
law of the expansion and con ti action oi 
water, to which the term miracle is ap- 
plied in the an icle copied from “ 'J'he 
Chemist** 1 apologise to the Chemi.‘'t 
for my misapprehension, and I tiiunk 
T. H. for his coiTection. T certainly had 
not read Professor Leslie’s Expciiiiieiits 
on producing Artificial Cold, or 1 should 
not have asserted, iu Number 62, ]> 
that water freezes slowly in cl«se<l ves- 
sels. J fell into the error from having 
read it as a fact, some-few years ago, 
in a work at that time of somcanthoiir). 
I am, liow'ever, not yet convinced th.if 
the mixture of air with ice is not partly 
the cause of it.> floating upon water ; for 
what results from the experiments of the 
learned Professor? AVliy this, that the 
ice produced by water frozen in as com- 
plete a vacuum as can be made, is con- 
siderably heavier than ice produced in 
the ordinary operation of nature j and, 
therefore, I will contend, that thn fact 
is very much in favour of my gratnitoii.^ 
«is.«:crtion, as T. H. is pleased to call it. 
Perhaps, Sir, I will be compared to the 
Schoolmaster, in the beautiful poem of 
Goldsmith, of whom he says^ 

“ For o'en though vau(inish*d, ho would orgni* 
still.’* 

Rut I am seeking knowledge, and there- 
fore provoke inquiry, even at the risk of 
still further exposing my own ignorance ; 
axd 1 would not have any of my brother 
CoiTospoiidciits beab'aiu of sporting a 
random opinion now and then, for the 
.sake of acquiring information. We cari- 
iio , all he equally wise ; but let us follow 
tlie advice of Solomon, wlio.Miys, “ Wis- 
dom is the principal thing; therefore get 
wisdom.” 

The beneficial consequences on tlio 
economy of nature, in tlie conversion of 
water into ice, cannot have escaped the 
most casual observer \ at the same time 
it must be admitted, that some incoii- 
veaiences are produced by it 'l^e sama 
cau.se which pulverizes the dayey, stub- 
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twin Roil of the farmer, splits an^'cnds 
bli tinestoaks ; and that frost whkTi 
lows our parsnips s|)oils our potatoes. 

I remain. Sir, yoai>, Stc, 

Gelidus. 


FRENCH AND ENGLISH GUNPOWDER. 

By a report lately made to the 
Minister of War in France, it ap- 
pears that the best powder made m 
that country is composed as follows : 
In 100 parts 78.00 saltpetre, 12.88 
charcoal, 9.12 sulphur. The best 
Dartford powder contains 79.70 salt- 
petre, 12.48 charcoal, 7*^2 sulphur. 
A litre of the former wciirhs 905 
grammes, while a litre of tlie latter 
only weighs 857. The difference of 
density is occasioned by being sub- 
jected, in the manufacture, to dif- 
ferent degrees of pressure ; and it is 
stated by the French chemists, that 
the more dense the powder, so as 
not to check the combustion, the 
letter. The strength of the French 
powder of this density is consider- 
a])ly greater than English powder; 
but reduced to the same density, they 
are nearly equal. But the I'^rencli 
powder with which these experi- 
ments were made, was the patent 
owder of M Bouclict ; and prior to 
is improvements, the best powder 
in France was 3-20ths less strong 
than that made in England. The 
comparison was made with Dartford 
powder ; we believe, however, that 
a still stronger powder was, for a 
short time, made in England. 


INQUIRIES. 

NO. 78. — calculating running 

WATER, 

Sir, — ^I slicnld like to be informed, 
through the medium of your Maga- 
zine, of a correct mle to calculate 
the quantity of water that will run 
through a rectangular aperture cut 
in the side (at the surface) of a ves- 
sel, kept constantly full, in a given 
time. 

I have seen the following rule in 
an old treatise on Hydraulics 

5,34/2 . A . T « S A, calling A the area 
of the aperture in F, at S the time, and 


/i the depth of the aperture *m feet’ 
Tlijs, says the writer, reduced in the 
ratio of’ A to 1, will give tlie true 
quantity discharged, nearly ; bm, 
from actual experiment, 1 And that 
this is not a correct rule ; and if any 
of your learned Correspondents will 
give one that is, I shall be obliged to 
them. 

I am, Sir, 

Your obedient servant. 

Aqua. 

NO. 79. — marine steam engines. 

Sir, — Several readers of the Me- 
chanics’ Magazine, in this place, are 
anxious to be informed, by some of 
your practical Correspondents — 

1st. — What ought to be the weight 
of a wrought iron boiler intended 
for a marine engine of twenty-horse 
power ? 

2iidly. — With what metal are the 
improved sliding valves and nozzles 
of marine engines now faced ^ and is 
there any nicely required in the mode 
of packing them ? 

3rdly. — Is a fly-wheel a necessary 
appendage to a marine engine ? — if 
so, what proportion should its dia- 
meter bear to that of the paddle- 
wheel ? 

I am. Sir, yours, &c. 

JUVENIS. 

Chester, Nov. 17, 1B24. 


NEW PATENTS. 

To Joseph Apsden, f^eeds, Yorkshire, 
brickla)cr ; for bis new invented improve-* 
ineiit in the mode of producing an arti- 
ficial stone. Sealed the 21 &t of October 
— two months for enrolment. 

To George Dodd, St. Anne's, West- 
minster, engineer ; for certain improve- 
ments on fire-cxtiiitruishiug uiacbinery. 
Oetober 21 — six months. 

To George Samuel Harris, o?' Caroliiic- 
place, Trevor-.‘«qua!e, Kiiiglitsbridgc, 
(Jciit. ; for his new invented inadiiiie, 
for tlie purpose of giving the ino«t effec- 
tual and extensive publicity, by tl.\y and 
by night, to all proclaiuatibus, notices, 
legalhdvertiseiuents, and other purposes, 
to which tlie same may be applicable, 
destined for universal iuformaiioii, and 
which will henceforwaird render limie- 
I'cssary the defacement of walls and 
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houghs in the metropolis and Us vicini- 
ties, by biU-8tickinfr» placarding, and 
chalking, which latter practices have be- 
come a great and oflTcnsive public nui- 
sance. October 21— two months. 

To John Linuford, Nottingham, lace- 
machiiie manufacturer ; for his invention 
of certain improvements U|)on machines 
or machinery, now in use for the pur- 
pose of luakiiig that kind of lace com- 
monly known or distinguished by the 
name of bobbin-net, or Buckingham- 
shire lace uet. Nov. 1— six months. 

To the Rev. John Somerville, A.M. 
Minister of the Parish of Currie, Edin- 
burgh : for having invented a method, 
applicable to fowling-pieces or other fire- 
arms, by which metnod all accidental 
discharge of the said fire-arms will be 
completely prevented. Nov. 4— two 
months. 

To John Crossley, Cottage-lane, City- 
road, London, Gent. ; for a contrivance 
for better ensuring the egress of smoke 
and rarefied air in certain situations. 
Nov. 4 — six mouths. 

To Thomas Richard Guppy, Bristol, 
Gent. ; for certain iniprovements in 
masting vessels. Nov. 4— six months. 

To John Head, Banbury, hosier 
(Quaker) ; for ccitalu improvements in 
machinery, for making cords or a plat 
for boot and stay laces, and other pur- 
poses. Nov. 4 — four months. 

To William Church, Birmingham, 
Esq. ; for certain improvements m au- 
gers and bits for boriog, and in the ap- 
paratus for making the same. Nov. 4— 
six months. 

1 o William Busk, Broad-street, Esq. ; 
for certain improvements in propelling 
ships, &e. Nov. 4— six months. 

To John While, the younger, and 'Hio- 
mas Sowerby, Bishop Wcannouth, Dur- 
ham, merchants ; for their improved air 
furnace for the purpose of meltuig or 
fusing metallic substances. Nov. 6 — 
four mouths. 

To John Moore, Broad Weir, Bristol, 
Geiit. ; for his discovery of a certain ad- 
dition to, or improvement upon, the 
steam engine, or steam engine appara- 
tus. Nov. fi — six months. 

To T. Cartmell, Doncaster, Yorkshire, 
gun -maker ; for his invention of an im- 
proved cook, to be applied to the locks 
of guns, pistols, &c. for the purpose of 
firing the same by percussion, acting 
either by sedf- priming or otherwise, and 
whereby the priming is rendered wholly 
impervious alike to the wind, rain, or 
damp. Nov. fi— two months. 

To Charles Heatheni, Maidstone, 
lime -burner; for his new method or 
constructing furnaces or kilos, for the 
more speedy, effectual, and economical 
manufacture of lime, by means of apply- 
ing, directing,, and limiting the name 


and heatarif^iiig in the manufacturing or 
buniing coal into coke, and thus making 
lime and coke in the same building, and 
at tlie same time. Nov. 11 — two months. 

To William Leathy, Great Guildford- 
strect, Southwark, engineer; for va- 
rious improvements in machinery or ap- 
paratus used in the making ot bricks, 
and certain improvements in the drying 
of bricks, by the means of flues anuf 
steam. Nov. 11— six months. 

To PiciTC Brunet, Wimpole-strcet, 
Cavendish-square, London, merchant : 
in consequence of a communication 
made to mm by a certain foreigner re- 
siding abroad, with whom he i.s con- 
nected, he is in possession of an inven- 
tion of a furnace made upon a new con- 
struction. Nov. 11— six months. 

To Joseph CUsild Daniell, of Stoke, 
Wilts, clothier; for certain iiiippove- 
ments in dressing woollen cloth. No- 
vember 20— four mouths. 

To Isaac Taylor, jun. of Chipping On- 
gar, Essex, Gent. ; for his iiew-invcnted 
cock, or tap, for drawing off liquids. 
Nov. 20 — four months. 

To William Rhodes Baulins, Hoxton, 
Hackney, brick-maker; for hi.9 improve- 
ment in the construction of clamps for 
burning of rain bricks. Nov. 20— six 
months. 


CORRESPONDENCE. 

The Supplement to Vol. H. containing 
Preface, Titles, and Index, is now pub- 
lished. We regret that it has been so 
long in appearing. 

Communications received from— A. F. 
Climax— M. S. — A Country Sniitli — Na- 
droj Saiiioht — A Correspondent— M. W. 
— B.S. (who will hear from us shortly) — 
R. W. B.-H. B. Wag— A School-Boy— 
Anne— J. W,— W. C.— J. B.— A Constant 
Reader and Old Man— Taffy— G. W.— 
F, Joyce— M, J. R.— G. A. S.— Inquisi- 
tor— F. F.--N. Noluet— A Becclesiau— A 
Neglected Pupil— T. M. B.— J. S. x — 
Red Ink— G. W.— Hands and Feet— J. £. 
Coombs — A Journeyman Coachmaker— 
Y. y.— Philo-Mechanicus— A Subscriber 
at Bradford— Wm. J. Osborne— And a 
paper without a signature, ** On Beer 
and Thunder.** 


Commanications (post paid) to be addreued to 
the Editor, at the Publiibera’, KNIGHT and 
LACEY, 65, PatemoBter-TOw, London. 
Printed by B.BiN8L»Y,]kilt-coiit,FlceMlrcil ' 
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IMPOVBMBNT ON BROWN’S ENOINB. 

Sir, — Having seen, with pleasure, 
in your Mechanics’ Magazine, the 
plan of iVlr. Brown’s Pneumatic 
Engine, I take the liberty to say that 
it appears to me a power so simple 
necu not be loaded with such a com- 
plication of machinery. 1 see no 
necessity, in particular, for the 
double cylimler, nor yet for the long 
rods and apparatus at the bottom ; 
and in the preceding sketch 1 have 
endeavoured to show how the same 
effect may be produced by a single 
cylinder, "with a trough beam (in- 
stead of the bottom apparatus) to 
receive a portion of the water, by the 
rising and falling of which the ne- 
cessary cocks and valves tvill be 
opened and shut, and its water then 
discharged into the cistern below, to 
assist in working the water-wheel. 
Two such cylinders as this, working 
five strokes "per minute each, would 
raise 2460 gallons of water 20 feet 
high, which is equal to a 30-horse 
ower. If the vacuum were perfect, 
presume it would raise it a trifle 
more, as 33 feet, 1 believe, is the 
highest point it could attain. 

This description of pump would 
not only be of use to work machi- 
nery, but would be extremely useful 
to canals, to raise water from low to 
higher levels, at a small expense; 
also in brewhouses, where pumping 
and grinding are both wanted. 

Description of the Plate in the preceding 
page. 

AAAA represent two such cylioders, 
with valves at bottom. » 

B the trough-beam, to open cocks and 
vaives (with valves in bottom). 

C the cistern to receive water and lay 
it on tlie wheel. 

D the water-wheel (if wanted) to turn 
machineiy. 

£ water discharging from the beam. 
FF water dischar^ng from opposite 
cylinder and into the beam. 

The gas-pipes, cocks, &c. might 
be appended on Mr. Bro^xn’s pnn- 
•iple to set it to work, and, if prac- 
^eable, any extent of power that 
•ouid he wanted, for wliatever pur- 
pose, might be easily obtained. 

1 am. Sir, 

Your obedient servant, 

F. FiiEBT. 

Danbury, Sept. 14, 1824. 


PROVING THE SQUARE AND CUBB 
ROOTS. 

Sir, — In the 64th Number, page 117, 
vul. iii. of the Mechanics' Magazine, 
there is a method laid down showing 
how the Square and Cube Roots may 
be proved by casting out the nines, by 
your Correspondent T. S. D. of Bath. 
A few years ago I discovered a method 
by which these roots may be proved in 
a manner somewhat ditfereiit to that 
adopted by T. S. D. I communicated 
this discovery to my fi lend and patron, 
William Smith, Esq. of Peters Col- 
lege, Cambridge, who was much pleased 
with it, as he considered it a method 
not known among arithmetidaiis at 
the time. 

To prove the square root, proceed as 
follows : — 

Take the excess of nines in the root . 
found; square this excess, cast the 
nines out of this square, and note the 
remainder. Again — Find the excess 
of nines in the number proposed ; from 
this excess subtract tlie excess of nines 
in the number remaining after the ope- 
ration is finished, and if this remain- 
der is not equal to tiie first noted re- 
mainder, the operation is certainly 
wrong ; if the excess of nines in the 
number proposed happen to be less 
than the excels of nines in the number 
remaining after the operation is finish- 
ed, we must add nine, and then pro- 
ceed as before. 

Id the cube root we must cube the 
excess of nines in the root found, in- 
stead of squaring it, and the remain- 
der of the process will be exactly the 
same as in the square root. 

Let the proposed number be 301057.1, 
the square root of which is 1735, and 
the remainder, after the operation is 
finished, is 348. The excess of nines 
in 1735 is 7 ; this squared is 49 ; the 
excess of nines in 49 is 4. Again, the 
excess of nines in 3010573 is 1, and 
the excess of nines in 318 is 6; there- 
fore 9 + 1 = 10 — 6 •— 4 also. Now 
let the proposed number be 41784270, 
the cube root of which is 347, leaving 
a remainder, after the # operation is 
finished, of 2347. Tlie excess of nines 
in 347 is 5 ; this cubed is 125; the ex- 
cess of nines in 125 is 8, the excess of 
nines in 41781270 is 6, and the excoss 
of nines iu 2.347 is 7; therefore O-f 6a 
15-7a8 also. 

The above rules are founded upon 
this obvious principle : — In the square 
root, if the number remaining after 
the operation is finislied be taken from 
the number proposed, the reinainder ia 
a perfcct s(|uarc if the work hai tieea 
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correctly performed, and the method 
of proof is no‘ more than that of com- 
mon multiplication. For the same 
reason, if, in the cube root, the num- 
ber remaining after the operation is 
finished be taken from the number 
proposed, the remainder is a perfect 
cube, when the work has been done 
right. From this it is evident that long 
division, in arithmetic, may be proved 
ill the same manner; only we must take 
the excess of nines in the divisor and 
ill the quotient, and proceed as before. 

1 am, Sir, yours, &c. 

Joseph Hall. 



MINUS. 

Sir, — ^T hc question proposed by youp 
Correspondent “ Piger,*’ (in page 52) 
why minus inult'plicd by minus pro- 
duces plus, is certainly one of some 
difficulty ; and as it has not been siifTi- 
cientiy explained In any book on Al- 
gebra with which I am acquainted, 1 
was long of the same opinion with 
your Correspondent Amicus,'* that 
the doctrine of negative quantities was 
uutetiahlc ; the high authorities, how- 
ever, on which this doctrine has been 
promulgated, has induced me to inves- 
tigate the principle on which it is 
founded, and 1 at length have the 
satisfaction of being able to entertain 
a rational conviction of its truth. This 
conviction, however, has not been pro- 
duced by any reasoning which 1 have 
seen on the subject, but is the result 
4}f my own anulysation of the different 
cases to which 1 have found the prin- 
ciple applied; and this 1 shall endea- 
vour to explain for the satisfaction of 
your Correspondents. 

In the first place, it is necessary to 
have a clear conception of the mean- 
ing of the term 7ni9iits, for on this 
hinges the chief difiicuhy of the case. 
Your Correspondents Piger and Rode- 
rick have both fallen into the common 
error of supposirg that negative quan- 
tities are less than nothing, and, con- 
sequently, they cannot conceive how 
** less than nothing multiplied h;^ less 
than nothing can produce something." 
This, indeed, would be an impossi- 
bility, but it is not the true state of 
the case ; the term minus simply means 
ihe reverse of plus : it has no effect 
whatever on tne magnitude of the 
quantity or number to which it is pre- 
fixed, but merely indicates that that 
quantity or number if to be estimated 


in the contrary direction to what it 
would be if the algebraic sign were 
plus ; for example, seven feet depth is 
a measure of the same length as seven 
feet height, but estimated in the con- 
trary direction ; and, therefore, if the 
altitudes of several different object!* 
were under consideration, and any of 
those objects were below the level of 
the observer, its depression might be 
expressed as an altitude, thus : height 
— * seven feet. In like manner, a debt 
of seven pounds is a sum cf money of 
the same value as a credit of seven 
pounds, but estimated in a contrary 
direction. All this is easily under- 
stood ; the difficulty, then, is in con- 
ceiving of an abstract negative num- 
*'bcr ; jfor instance, what idea can wc 
affix to — 8fi6, when it stands uncon- 
nected with an affirmative number ? 
To answer this question it will be no^ 
cessary to refer to a diagram. 



Let A B C D be a circle, ef which 
the radius, A O, may be represcnUc. 
by the abstract number 1000 ; let the 
circumference be supposed divided 
into .360 degrees, commencing at A, 
and numbered quite round the circle 
in the direction A B C D, and from 
each of these divisions let a perpen- 
dicular he drawn to the diameter A C, 
as represented at nin and xy; then 
these perpendiculars will be what ma- 
thematicians term the sines of the arcs 
to which they correspond : thus, in the 
diagram, m7i is the sine of the arc 
A?/, OB is the sine of the arc AB, 
and is the sine of the arc Ay, 
Now it is evident, from inspection 
of the figure, that these sines must 
fall above .the diameter, A C, through- 
out the first half of the circle, or while 
the arc is less than 180 degrees, and 
below the diameter throughout the 
second half, or while the arc c^xceeds 
180 degrees ; if, therefore, in the for- 
mer case they be considered affirnt*- 
tive, in tlie latter they must be consi- 
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«Ur^4 negative. Suppose, now, tlie 
measured or computed leugth of all 
these sines were entered in a table, we 
should then obtain a clear idea how 
abstract numbers may be considered 
negative; a few of them may be exhi- 
bited thus ; — 

Diyrees. 

sine of 0 = 000 

sine of 30 500 

sine of 60 *= 866 

sine of 90 ra 1000 
sine of 120 =» 866 

siue of 150 ~ 500 

sineofl.'*0 » 000 

sine of 210 = — 500 
sine of 240 866 

sine of 2/0 =—1000 
sine of 300 = — 866 
sine of 330 « — 500 
slue of 360 = — 000 

Having thus gained the idea of ne- 
gative numl>ers, we may naturally 
conclude (as experiment ahundautly 
proves) that they will perform all the 
operations of arithmetic with the 
same infallible accuracy as affirmative 
numbers. 

Let us now come to the question.— 
Why does a negative numlier multi- 
pi it'd by another negative number pro- 
duce an affirmative number? To un- 
derstand this, let It be remembered, in 
tlie first place, that multiplication is 
nothing more than abbreviated addi- 
tion, and that the two factors, viz. the 
multiplirand and the multiplier are 
convertible terms, thus, 10 times 3 is 
tlvc same as 3 times 10. Let it also be 
remembered that minus always mcaus 
tlie reverse of plus ; hence it must fol- 
low tliat, if either of the factors be 
niiiius, it will have the effect of re- 
versing the algebraic sign of the other 
factor iu the product, or, as may be 
otherwise expressed, an affirmative 
multiplier confirms the sign of lAie 
multiplicand, and a negative multiplier 
reverses it. This is the true ratiouale 
of the problem: it amounts to the 
same thing as saying that like signs 
in the factors produce plus, aud unlike 
signs produce minus. 

Should this reasoning not be thought 
sufficiently conclusive, the subject may 
be further illustrated by an example ; 
thus, let as 10, 5=3, cae 8, aDdd»2; 
then the product of a— 5 lunUiplied by 
c— d may be found thus * 

« — 5 


That this operation is correct, may 
be proved by substituting the above 
numbers for any other number what- 
ever) iu place of the letters ; it is, in 
fact, multiplying 7 by 6, which will 
produce 42. 

Now let the factor, c, be struck out 
of the multiplier, and it is evident that 
ail tliuse terms in which it is found iu 
the product must disappear; we shall 
theu have a — 5x nd + Ad. 

Agaiu, let the factor a be struck out of 
the multiplicand, and all those terms 
in which it is found in the product 
must disappear; consequently l^th the 
factors, a and c, beiug struck out, all 
those terms lu the pr^uct iu which 
either of them appear must be cau- 
celled, and we shall theu have — 5 x 

Substitute the corresponding num- 
bers, and the proof will be equally cou- 
viociug, thus ■— 

10-3 7 

8-2 6 

or — 

80-24-20 + 6 42 

Take 8 from the multiplier, and it 
is evident that 8 times 7 (or 56) must 
be subtracted from the product ; the 
operation will then stand thus 

10-3 7 

-2- -2a. 

' ' or — 

-20 + 6 -14. 

Again, iu this last result, take 10 
from the rouliipjlcand, aud it is evident 
that 10 times — 2 (or — 20) must be 
subtracted from the product, or, which 
is the same thing, + 20 must be added 
to the product (an affirmative number 
added being equivalent to a negative 
number subtracted); we shall there- 
fore have 

.3x-2»-14 + 20 

or 

— 3x — 2» +6, 

which w>is the case to be demonstrated. 

It may be proper to remark that a 
multiplier can, in no possible case, be 
any thing but an abstract number; 
therefore the multiplicand and multi • 
plier are convertible terms only when 
they happen both tu he uumbers. This 
is one cause of the difficuby of giving 
a familiar example of the multipli- 
cati«‘n of two negative terms ; but it is 
hoped that the above example will 
prove to your Correspondents that 
the doctrine pf negative quantities -^s 
founded ou a rational bas.s, although 
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the train of reasoning it involves is 
perfectly abstract : this, however, can 
oe DO objection, when it is considered 
that affirmative numbers are equally 
abstract when considered in them- 
selves, and without referee to the 
objects or magnitudes which they are 
applied to measure. 

The solution of “ Tyro Piger" (page 
87) is perfectly correct, though I 
think too coucise to prove conviucing. 
The answer of ** Legis" (page 125) 


Is among the best 1 have seen, but he 
is mistaken in supposing that negative 
quantities can only produce a rational 
result when joined with affirmative 
ones. Were this the case, ihe powers of 
algebra would be very limited; ii could, 
at best, be only considered as au auxi- 
liary to geometry, whereas it is now 
applied so as nearly to supersede that 
science altogether. 

1 am, Sir, 

Your obedient servant, M. S 


BELL'S INVENTION FOR SAVING LIVES FROM SHIPWRECK. 



Sir, — A great deal has been sud, 
and 1 think to very little purpose, 
about the inventiou of the Mortar- 
plan for saving lives from Shipwreck. 
Your ** Friend to Justice'* makes it 
appear tliat Captain Manby claims 
the merit of this invention by hU 
voluntary declaration : 1 have never 

availed ii<yself of any man’s inge- 
nuity ; the whole has been the result 
of mv own mind and perseverance.*’ 
But (Captain Manby, in bis letter to 
you, denies having taken the credit 
tor the invention, but claims to be 
considered the author; while your 
correspondent “ W. B.” states that 
Captain Manby received the first in- 
timation of the plan from a Captain 

W . Now, had any of your 

Correspondents given to the public, 
through the medium of your very 
useful Magazine, a description of 
this invention, it might not only have 
set the dispute at rest, but have been 
of serviee to the cause of humanity 
aJoBg the whole line of the coast of 


Great Britain. With this intent 1 
send you the follouing description 
of the inventiou of Mr. Bell, which 
was tried and proved at Woolwich 
on the 29th of August, 1791, and 
for which, if J\fr. Bell had received 
a few of the thousands since given 
for tliisnnvenlion, 1 will venture to 
say it would have been gratifying to 
every true friend to Justice; but 
.Non cuivis homini MntigU adire Co^ 
^'intAuntf aud Infelicium pauci sunt 
affines, 

Tibi sum aevinctissirntts, 

ViNDEX. 

Description. 

a Represents an eight-inch mortar on 
its rarnage (of which Mr. Bell observes, 
that accidents from a gun bursting are 
effectually guarded against, by the cham- 
ber being coiistruciea to contain but one 
pound of powder) : 6, the shell shown 
within the mortar by clotted lines ; this 
was of cast iron filled with lead, by which 
means Mr. Bell gained 7 lbs. in .c^eight, 
making his shell weigh 75 lbs. instead of 
(ifflbs. ; c, tlie grommet, or double rope, 
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which coiinects the shell and line—thls 
W4S of white three-iuch rope; rfrf, the 
line, French*faked, or laid in a zig-zag 
direction before and by the side of the 
mortar, as recommended by a French 
inventor of a similar plan, about the year 
1790 or 1791.* Mr. Bell coiled Ids line 
on handspikes. The line hrst tried by Mr. 
Bell was a deep-sea line, of which 160 
yards weighed 16 lbs. ; this line, with the 
shell, was thrown 400 yards from the 
mortar, elevated 45 degrees, and with a 
charge of only 15 ounces of powder. 

IMr. Bell rceonimcnded his plans 
to be adopted as they are at present, 
in the following- remarks : — “ There 
is ercry reason to conclude that this 
eontri\ anoe would be very useful rU 
nil ports of difficult access j both at 
Ikuuc and abroad, where ships are 
liable to strike the ground before 
they enter the harbour, as Shields 
Bar ami other similar situations; 
u'ften a line miiiht be throzni over the 
ship, which might probably lie the 
means of saving both lives and pro- 
perty ; and, moreover, if a ship was 
driven oti shore near such a place, 
the apparatus might easily be rc- 
moveu to atford assistance; and the 
whole performance is so exceedingly 
.simple, that any person, once seeing 
it done, would not w'aiit any farther 
instructions. 

** Jons Dell. 

** Woolwich, Aug. 29, 1791.” 

iModcls and dra\vings of the appa- 
ratus arc preserved in the repository 
of the Society of Arts for public 
inspection. An account of the in- 
vention was also published in the 
Trans. Soc. Arts, vols. x. and xxv., 
and in Nicholson’s Phil. Journal, 
vol. XX. The description of a simi- 
lar plan, tried by a French author, 
will be found in the Naval Chronicle 
for 1799. 


ERRORS IN NATURAL HISTORY. 

The stories, that there is but one 
phoinix in the world, which, after 
many hundred years, burns herself, 
and from her ashes ri.ses another ; 
that the pelican pierces her breast 
with her beak to draw blood for her 
young ; that the cameleon lives only 


See Naval Chronicle, vol. ii. p. 428. 


-^WOOLCOMBBR’S 8TEAM-CHKST. 

upon air; of the bird of paratlisc, 
and of the unicorn, arc all fabulous. 

It is an error, that the scorpion 
stings itself when surrounded by fire, 
aud that music lias power over per- 
sons bitten bv it ; that the mole has no 
eyes, and tlie elephant no knees ; 
that the hedge-hog is a mischievous 
animal, particularly that he sucks 
cows when they arc asleep, and 
causes their teats to be sore. 

It is said that the porcupine slioots 
out its ijuills for annoying its enemy, 
whereas it only sheds iIilmu annually, 
as other feathered animals do. The 
jackall is commonly called the lion’s 
providcr,butitlKis no connexion with 
the lion. The bite of the. ‘-pider is 
not venomous ; it is found too in Ire- 
land plentifully— ‘lias no dislike to 
fixing its web on Irish oak, and lias 
no particular a\ersion to a toail. 

The ass was \ulgarly thought to 
have had a cross on its back ever 
since Christ rode on one of those 
animals. It was also believed tlni 
hadilock hud the mark of ^t. Peter’s 
thumb ever since St. Peter took the. 
tribute penny out of a fish of that 
species. 

It was anciently believed, .says 
Brand, that the barnacle, a capmion 
shell-fish, which is found sticking on 
the bottom of ships, would, wlimi 
broken off, become a .species of 
goose. Nor is it less an error, that 
bears form their cubs by licking them 
into shape ; or that storks w ill only 
Jive in republics and free states. 

Ihe Rose of Jericho,” w'bich 
was feigned to flourish every year 
about Christmas Fve, is famous in 
the annals of credulity ; but, like the 
the no less celebrated “ Glastonbury 
Thorn,” is only a monkish impos- 
ture. 

It is commonly believed, and even 
proverbial, that puppies see in nine 
days ; but the fact is, they do not 
sec till the twelfth or fourteenth. 


WOOLCOMBER’.S STEAM-UHE.ST. 

Sir, — ^I'hc Wooleomber’s Steam- 
Chest, described by Mr. Saul, of 
Lancaster, is quite useless, the heat 
being barely siinieient for smoolhinp: 
the very finest wools. The best and 
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most economical method' of heating 
comb-pots is by carryinj? a spiral 
flue over the top-plate. Several pots, 
so constructed, arc now on sale at 
the Brooinsgrove Worsted-mill. 

I am. Sir, 

Your obedient servant, 

W. 


As the line attached to the plum- 
met may occasionally have knots 
upon it, I have found it convenient 
to make a narrow slit sutHcient to 
admit the line from one side of the 
said plate to the centre. The mode 
of application, perhaps, may be het 
ter understood by the followin 
ligurcs : — 


USE OF THE PLUMMET. 

Sin, — The Plummet is an instru- 
ment of such general application, 
that any improvomont in the mode 
of using it uill be viewed with some 
interest by the attentive mechanic. 
'Die aneieiit ball of lead, of a sphe- 
rical f(»nn, has been for a long time 
laid aside by the superior artisan for 
the conical jiluiiiniet, by which a 
person is cnahled to detennine the 
correct spot under the point of sus- 
pension, which could not be done so 
accuratclv, and with so little trouble, 
by the .spiierical hob. 

I bavc, for many years, made an 
addition ^ the conical plummet, 
which is \ery simple, but not the 
less useful ; it consists of a circular 
plate of brass, or other metal, with a 
MnaH hole in its centre, to admit the 
pluinb-liiie. 'Hiis circular plate being 
made exact li^ of the same diameter as 
the largest part of the conical weight 
or bob, serves at once to prove the 
truth or accuracy of any vertical 
wall or plane, without the addition 
of the pluml)-rulc, and is applicable 
at once to walls of any height ; for, 
when the upper part of the line is 
placed ill tne centre of the above- 
mentioned circular plate, and the 
edge of the plate held in contact 
w'ith any upright wall or post, the 
surface of the conical weight will 
also be in contact with the lower part 
of the said plane, provided it is 
fnilv vertical ; and if it should have 
any inclination, or be out of upright, 
Uic plummet will discover the iiuan- 
tity by its distance from the wall, in 
case it overhangs, and, in case it 
recedes or batters, the distance of 
the circular plate from the upper 
part of the wall or post will mea- 
sure the quantity of declination or 
battering. 


When the plane is upright. 



When tjie plane inclines backward. 




184 PORTABLE FUHP8 POR BXTINGVISHINO riAB. 


^Vhen the pkuie Inclines forward. 





I remain^ Sir« 

Vours truly, 

B.Bevan. 


PORTABLE PUMPS FOR EXTINGUISH- 
INQ FIRE. 

Sir,— In Nicholson’s Philosophical 
Journal for June, 1803, I met with 
a letter from M. Van Maruin to M. 
Berthollct, containing an account 
of some experiments showing the 
method of extinguishing violent fires 
with very small quantities of water, 

means of Portable Pimipa; and as 
this method appears to me, from its 
simplicity, capable of being made 
extremely useful, not only in crowded 
cities but on board ships, 1 request 
you will have the goodness to give 
It a more general circulation by in- 
serting the following brief account 
of it in the Mechanics* Magazine. 

l‘he experiments of Van Akcn, a 
8\vede, which were published in 17^4, 
and which gave rise *o Van Marum’s, 
^vere performed with a liquid of the 
following composition, viz. 40 lbs. 
of hiilphate of iron, 'ind 30 lbs. of 
sulphate of aluinine, mixed with 
20 lbs. of the red oxide of iron and 
2(X) lbs. of clay. By a scries of ex- 
pcriirwnts Van Marum proved that 
lire was always extinguished more 
quickly with common water, used in 
the same manner, than by this anti- 
incendiary tiq^Q^| and “I observed 


(he says) at the same time, that a 
very inconsiderable quantity of water, 
if judiciously directed, would extin- 
guish a very violent fire.** The re- 
s\ilt of his first experiment was the 
extinguishing the fires of two casks 
covered with pitch, their heads taken 
out, and highly ignited, with only 
four ounces of wtuer. 1 shall give 
you his instructions at length, as 
follows : — 

" According to these experiments, 
it appears that the act of exliIlgui^h- 
ing a violent fire with a small <{uan- 
tiiy of water consists in this — tliat 
the water be thrown on that part of 
the lire which is the most violent, so 
that the quantity of steam produced, 
which suppresses the flame, may be 
the greatest possible ; that water be 
continued to be tlirow'ii on the neigh- 
bouring inflamed part us soon us the 
fire has ceased in that on which the 
operation was begun, and that all 
the burning parts be visited in this 
wav as quickly as possible. By thus 
following the flames regularly with 
streams of water, they may be every 
where suppressed before the part on 
which the operation was begun shall 
have entirely lost, by evaporation, 
the w'atcr with which it was moist- 
ened ; this is often necessary to 
prevent the parts from breaking out 
afresh, for, on the principle above 
mentioned, a burning body, of which 
the flames arc suppressed, cannot be 
again in flames until the water tlirowii 
on it be totally evaporated.’* 

In May, 1/97, Van Marum pre- 
pared a shell of dry wood, forming a 
room 24 feet long, 23 feet wide, and 
14 feet high, having two doors t>n 
one side and two windows on the 
other; the inside was strongly pitched 
and covered with twisted straw, wood 
shavings, and cotton soaked in tur- 
pentine. *• Very soon after lighting 
It (he says), the flames being ren- 
dered more brisk by the wind, were 
cverv where so violent that it was 
considered by my assistants as im- 
possible to extin^ish them. 1 suc- 
ceeded, however, after the method 
above directed, in little more than 
four minutes, and with five buckets 
of water, a part of which was wasted 
by the negligence of my assistants ** 
This experiment was repeated ici 
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the same month, and the fire extin- 
nfuished in three minutes, with leas 
than five f^allons of water. 

A similar experiment was repeated, 
with cjiuiil success, by Dr. Van Ma- 
riim, in the presence of the Duke 
and Duchess of Gotha, at Gotha, in 
July, 1798 ; an account of which was 
published by the celebrated astro- 
nomer V’^on ySach, in a (icrinan pe- 
riodical paper entitled Iieic/t*s Jin- 
bth of Aii"iist, 1798, No. 1 
wlierc he assures us, tliat the fire u 
t vtintiuisheii, u'llh three bucketa of 
u ater^ in three minutes , with a stmill 
pnrttible pump. 

V’an Maruin concludes with the 
followinir observations : — “ In ope- 
rations of this kind particular atuui- 
lion must be paid to throwing the 
v\ atcr in such a way that the entire 
•surface of the burniii^r part shall be 
wetted and extiniruishecf, and that in 
*>uch a way that an extinijuished peart 
>tiall never be left between two others 
v>hich are in flames ; for, if attention 
be not paid to this, the heat of the 
flames burning here and there will 
<|uickly chan^^e the water, with which 
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the part has been welted, into steam, 
and the whole will again take fire! 
In order, then, to extinguish a fire 
in all cases, no more water must be 
thrown on the burning part than is 
needful to wet the surface, and this 
I conceive to be all that is requisite 
to extinguish a fire, whatever may 
he the circumstances of its origin.** 
In 1807, Mr. Horn blower, with 
tvhose talents the world is well ac- 
quainted, constructed a lire-eniriHc 
which stood ill the compass of four- 
teiMunclies square ami two feet high, 
and could be carried from one room 
to another with case. He found, bv 
experiment, that the four sides of 'a 
bed-room, all on tire, could be extin- 
guished in a minute by little i.aon: 
than a pail of water. All that ]'< 
required is, to keep the enoine tilbMl 
in its proper pin v, ami to work it 
off every month or six weeks, for 
the purpose of r hanging the water, 
and ascertaining that it is in proper 
working state. 

I am. Sir, &c. 

Navarchus 


NAPIER’S BONES. 



The rods known by the name of five in luimber, made of bone, ivo^ v, 
Napier’s Rods, or Bones, were con- horn, wood, or pasteboard, &c. Their 
t rived by Lord Napier for the more faces are divided into nine little 
easy performing of the arithme- squares, each ofwhich (see figs. I & 3) 
tical operations of multiplication, is parted into two triangles by diogo- 
division, &c. &c. These rods arc nals. In these little squares are writ- 
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S6 

ten the numbers of the multiplication 
table, in such mimner as that the 
tmits, i)r ri^ht-lianded fiafurcs, are 
foimd in the rig’ht-haiid triainvlo, and 
the tens, or the left-hand figures, in 
the left-hand triangle. 

To multiply numbers by Napier’s 
hones, dispose the rods in such a man- 
ner as that the top figures may exhi- 
bit the multiplicand, and to those on 
liie left-hand join the rod of units, 
in wliich sock the right-hand figure 
of the inultiplitM’, and the numbers 
eorrcbpoiwliiur to it, in the squares 
of the other rods ; nritc out, by add- 
ing the &cver«il nmnhers occurring in 
the same rhomb toffether mid their 


sums. After the same manner writ® 
out the numbers corresponding to 
the other figures of the multiplier, 
disposing them under one another 
as in common multiplioation ; and, 
lastly, add the several numbers into 
one “sum. For example, siippo>e 
the multiplicand and the mul- 
tiplier 937 . 

5D78 

937 


41846 

I7l»3t 

.'>.3802 


:)601386 


Tiff, 2. 



I nin the outermost triangle (fig. 2) 
nlii'h cojTe.<poiuis to the right-hand 
ligiire of the multiplier 7, write out 
the figure 6, placing it under the 
line. Jn the next rhomb toward.^ 
the left, a/lfl 9 and 5 ; their sum 
being M, write the right-hand figure 
d iigalnst 6, carrjdng the left-hand 
figure I to 4 and 3, which a;e found 
in the next rhomb ; join the sum 8 
to 4b, already set dowm. After the 
•''anie manner, in the next rhomb, 
add G and 5, and the latter figure of 
the .‘sum, 1 1 ; act down as before, and 
J’arrv 1 to the 3 found in the left- 
hand triariyle ; the sum 4 join, as 
I^forc, on the left-hand of 184G : 
WHS you vrill have 41846 for the 
product of 5978 by 7. And in th< 


same manner are to be found ilic 
product.^ for the other figures «d' lln* 
multiplier, after wliiidi the uludc U 
to be added together as ucnal. 

To perfonn divi'^ion, dihpo«c tli<‘ 
rods so that the uppermost figure'» 
may e.vhibit the divisor; to tbo.M; on 
the’ left-haml join the rod of units ; 
descend, under the divi>or, till \o« 
meet those figures of the dividend 
in which it is first required how oft 
the divisor is fouml, or at least the 
next number which is to be sub- 
tracted from the dividend ; then the 
number corresponding to ihis, in 
the place of units, set down for a 
quotient; ami, by determining the 
other parts of the cjuoticnt in the 
ame manner, (he division will 



LONDON MECLi^NICb* INSTITL TJON. 


rompletcd. For exuinplc: suppoi«c 
vlie dividend 560ii{86, uud the divi> 
MV 59/8. 

5978)r>(J0138a(937 

53802 


22118 

17934 


4181G 

41816 
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Since it is first rc(piircd how oft 
597B is found in 56013, dcaceiul 
under the 2) divisor till, in the 
lowest scries, you find the miuil>er 
53802 approacninjj nearest to 560 1 3, 
the former of which is to be sub- 
tracted from the latter, and the 
fi/(urc 9 coiTcspondinif to it in the 
rod of units set down for the (pio- 
tieiit. To the remainder, 2211, ioin 
the following figure, 8, of the divi- 
dend ; and the number ir93>l being 


/ry 3. 



found, as before, for the next less the quotient. After the same man- 
iiiimbci* to it, the conesponding ner the thiv<I and last figure of the 
number 3 in the rod of units is to quotient will be found to be 7, and 
be set down for the next figure of the whole quotient 937- 


LONDON MECHANICS’ INSTITUTION. 

FOl'KTH QUARTERLY MEETING. 


The Fourth Quarterly General 
Meeting of this Institution was held 
on Wednesday evening, the 1st of 
December. 

Mr. Blake. Honorary Secretary, 
read the Report of the Committee 
of Managers. 

It comincncc.s by ofTering the siiuvi-e 
congratulations of the Committee “ on 
the continuance of that cordial co-ope- 
ration on the part of the Mechanics of 
the Metropolis^ which tliey confidently 
anticipate will enable them, at no vciy 
^Unt period, to carry into complete ef- 
ftet all the important purposes contem- 


plated hy the cvtablislimcnt of the Insti- 
tution.” 

It tiKMi pioorcd.< to give a summary 
the Conmuttec's proceedings tinring last 
nnartcr. At the comuienccmcnt of it 
they took pt)ssession t»f the prciuises in 
j^outhaiiipton- Iluildings, and imiiiodiate- 
ly effected nil insurance in the Jiiinejinl 
riie Office for 10(K)/. on the ihriiiiurc, 
apparatus, and books belonging to the 
lihstitiition ; the preiinsc.«« beinir nlvead> 
insured in the same office lor 2500/. up 
to Cliri.«:tmas next, agreeably to a cove- 
nant in the lease. The Committee, in 
a few <la\s after, opened a connnodiuus 
Ileadiiig-llooiii, and appointed a Siib- 
Coniiiiittee .o superintend the nciee.'^ry 
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trraugements for conducting it. 'I'hcy 
have also directed the appropriation of 
50/. from the funds of the Society, to the 
purchase of additional bonks and maps 
for the library, only a part of which has 
yet been disbursed. The purchases al- 
ready made, together with numerous 
donations of valuable works, have added 
‘Ji06 volumes to the librai 7 during the 
quarter. 

The erection of a ’Fheatre or Lectoiie- 
Rooni Oil the plot of ground adjoining 
the pieinises in Southampton -Buildings, 
being an object of serious iuiportance, 
tlie Committee procured several excel- 
lent plans, by the kind and gratuitous 
iLssi^raiice ol' a number of gentlemen, 
and ajipointed a Sub - Coiiiniittee of 
Works to lake the various plana into 
consideration, from which an excellent 
one has been selected. 

With respect to the means of defray- 
iiic the unavoidable expcn.se which must 
be incurred for tlie erection of the Lec- 
ture-Room, the Committee state that 
*• every difficulty, which might have been 
apprehended from the want of adequate 
funds for thi'i important purpose, has 
been removed by the handsome and libe- 
ral offer of the worthy President to ad- 
vance whatc\er sums may be required, 
in addition to subscriptions and other 
resources, at an interest of 4 per cent.” 

Tlie Coniinlttcc state, that the next 
subject of importance to which they di- 
rected their attention, W'as the establish- 
meiit of Elemeiitiiry Schools, for the in- 
struction of the members in arithmetic, 
algebra, gtoraetiT, trogonoractry, &c. 
and that a Sub- Committee having been 
appointed for this purpose, the various 
applications received from members dc- 
sirouLS of enrolling their names as pupils 
were taken into consideratiou, when it 
appeared, that the applicants for arith- 
metical iiistrnction were by far the most 
nuiiiei«'nis ; and it was accordingly de- 
termined that the Elementary Schw>l of 
Arithmetic should be the first oi^encd. 

'ITic CoiuDiittec having maturely exa- 
mined the muiliticati'ons of more than 
thirt)- Gentlemen who offered tliein- 
'‘flves a.s Criiuli dates for the situation of 
arithmetical teacher, have engaged Mr. 
Collins, of Hat ton -garden, in that ca- 
pacity. 

'J'he v-ariou*! dnti<*s iiicmnbent upon 
the Secretary requiring his frequent ab- 
sence from the premises in Southainp- 
tori-Buiidliigs, and it l)cing indispensa- 
bly necessary that some [^.rson should 
be constantly in attendance, the Com- 
mittee hai p emjaged an assistant to the 
Secretary, for the protection of the pro- 
perty of the Institution, and the accom- 
mf^atioii of the members frcqiuuiting the 
Reading-Room, or attending at tlie office 
on bu*‘ine«'8, and have takcu projicr se- 
curity for the due performance of the 
Luties attached, to hia situaticr. 


'Hie number of members who have ac- 
tually paid up their subsa-iptions to the 
present period, was stated to be about 
/aO. 

A Sub-Committee has also been ap- 
pointed for the purpose of arranging the 
collection of philosophical apparatus, 
models, minerals, &c. belonging to the 
Society, a considerable portion of which 
has been already deposited in .suitable 
glass cases ; and the Apparatus Commit- 
tee expect that in a shdrt time their ar- 
rangements w'ill be completed for sub- 
mitting the Mu!<euin to the general in- 
spection of the members. 

On the conclusion of the reading 
of the Report, 

A Member observed, that he could 
not subscribe to it until he received 
some explanation as to the probable 
expense of the new building. 

Mr. Macwilliam, one of the Vice- 
Presidents, stated, that it was esti- 
mated to amount to about 2500/. 

The Report was then approved <»f, 
nem. con,; and after votes of thanks 
to the Committee and Sub-Commit- 
tees, the President, &c. the Mcctim,^ 
separated. 

THE NEW LECTI RE-ROO.M. 

The 2d of December last beiiigtbe fM'*t 
Anniversary of the formation of the Lum- 
don Mechanics* Institution, the 5rst stonr 
was laid of an erliticc to be used .i 
Theatre, for delivering the Lecturer <»i 
the Professors cai the pieinises occupii tl 
by the liietitinion in >Suuthaiiipion- 
Buildings. A bottle was deposited in a 
cavity of the stone, containing a l>ook of 
the laws of the institutioii~the ictli 
Number of the Mechanics' Mnt^aztnf, 
which contained an account of theiii^t 
meeting of the inembf;rs— a vellum ndl, 
on which were iiisciibed the naincs of 
ail the officers of (he lirstitiitioti, and \ 
portrait of Dr. BirkUck^ the Pre.ddeiit. 

After the stone was laid, the President 
adilresscd the .Meeting in nearly the ibl- 
lowing words : — 

“ Now have we founded an edifu-e foi 
the ditfii-sioii and advancement of human 
knowledge. Now have we begun to 
erect a Temple, wherein man .‘‘hall ex 
tend hi.s acquaintance with the universe 
of mind, and shall acquire the means of 
enlarging his domioioii over the univer.se 
of matter. In this sfiot hereafter the 
charms of Literature shall be displayLMi, 
and the powers of Science .^hall be un- 
folded, to the most humble inquirers : for, 
to ‘ the Feast of Reason* which will be 
here prepared, Hie invitation shall be as 
xiiboiindfed a.s the re^on of iiitellect. 

** For an undertaking so vast in its de- 
sign, and so magnificent in its object, 
{notjiing short, indeed, of themertl and 
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inlolIiTtual ninpliorarioii and aggrandize- 
iiu'ui of the human race), the fiiessin^ oi 
Heaven, I hnmhiy trust, will not lie im- 
plored in r:\in. ‘if in this Institution 
we seek to obey the mandate which has 
gone forth, that knowledge ithaU he in- 
rr/yjsed ; if we act in oh^ienre to the 
ininiietufii, that in all our gettings we 
should \ mislerstaruling ; if we succeed 
in i)M)\iiig, that for the existence of the 
ineiit'tl wild-Tiiess, the continuance of 
which we all deeply deplore, we ought 
to hlaine the culture, not the soil if 
hy rendering nuin more percipient of the 
order, haiinony, and bciierolcnce, which 
pervade the iiiiiNcrse, we more effec- 
tually ‘ assert eternal I*rovidence, and 
justity the ways of fJod to man ;* and if 
thus we >hall be the hap|iy means of ren- 
dering it palpable, that the immortal 
I'sseiice within ns, when freed from the 
deformity of ignorance ami vice, has 
been ciealed iii the expicss image of 
lod— then may we confidently hope that 
{.liuniscieiice \vill favourably ‘behold our 
•isiiig slrneture, and that hi its future 
irogress, Omnipotence, without whose 
kssintance all numaii endeavours are 
*ain, will confer upon us a portion of 
his powers. 

“ Wiiilst 1 remind you that the illus- 
trious Ilacoii, long ago, niaintained that 
* knowledge is power,* 1 may appiisc 
you that it has, since his time, been 
established, that knowledge is wealth — 
ia comfort— is .security— is enjoyment — 
is happiness. It ha.s been found so com- 
pletely to mingle with luiinaii affairs, 
tliat it renders social life more endear- 
ing; has given to morality more upright- 
ness; and, |K)liticaUv, has produced 
more consistent obedience ; it takes 
from adversity some of its bitterness, 
and enlarge.> ttie sphere, as well as aug- 
ments the sweelnes.s. of every' laudable 
gratification ; and, lastly, iimiuestion- 
ably one of its brightest influences — it 
becomes ut once an avenue and a guide 
to that * temple which is not made with 
hands, eternal in the heavens.' '* 


ANNIVERSARY DINNER. 

Tlie Patrons and Members afterwards 
dined together at the Crown and Anchor 
'raveni ; Dr. Ilirkbcck in the Chair. As 
soon as the cloth was removed, 

Dr. Hirkdkck gave “ The health of 
the King,** which was drank most enthu- 
siastically. 

Next followed — 

“ His Iloyal Highiie.s9 the Duke of York.** 
“His Royal Highness the' Duke of Sus- 
sex.’* 

Dr. Rirkbeck then gavc,“ I’losperity 
to the Condon Mechanics* institution.'* — 
(Great cheers.) 

Mr. Brougham mse to propose “ The 
health of their able, excellent, and 
valuable President, Dr. Birkheck.” — 
(Gheens.) — For thirty years he had tlie 
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pleasure of knowing pr. Birkbeck, and 
nis life, his merits, hi.s worth, hi.s talents, 
and the singleness of his devotion to 
their interests and tho.se of mankind at 
large, proved how worthy he was of the 
tribute they were now to render to him. 
It was not here the .system of these in- 
.stitutions W'a.s commenced, for it had 
long been in progre.s.s. It \\a.s tiventv- 
four yeais ago since Dr. Birkbeck laid 
the foundation of such a Society at Glas- 
gow, which, ia its extent and teal ii.sc, 
was second only to that nowestaldibhed. 
A Iictter system would now gradually 
operate; and though in Scotland the 
system was known, it was not followed 
up till on the present occasion. A 
School of Arts, it \\&rs true, had arisen 
at Edinburgh, but the roots liad not 
stricken deeply nor widely ; but since the 
last twelve inonths, almost evriy gieat 
town in the country hud followed the 
example of London. Vicc' were inci- 
dent to all great towns, hut it was a 
compeii'-ation to mankind for such e\iis, 
that Societies like the pieseiit were in- 
stituted. When the met i opoii.s, the hwart 
of the country, was thu.s imbued, the 
far-olf blanches were nourished and sup- 
ported. It was n(» wonder that in il'e 
larger towns thissvsiieni pievailed; for 
there the elements were ready, at a 
touch, to be called toKelhei. But it was a 
great ple'asiire to find tlie Mualler towns — 
towns with three or four ti'.ou.a.ind inha- 
bitants, anxious to have similar Iii.stitn- 
tioiis. At Kendal tliere was one; at 
Haw ick, in the south of Scotland, ano- 
ther. A (llfticulty was found in providing 
able lecturers ; but such was the zetil of 
a few good men, that the pi'ople of the 
towus'had lectures delivered to them, a 
libraiT, and everything to en>ure the ac- 
compli shment ot such di*!iral)le ohject.s. 
The .smaller the towns the ui<*ater their 
praise; and when all, ciicouianed by the 
succe.ss in London, were eniui.uing her 
Institution, he felt they neeil not live 
long to see every nicch.mic blessed with 
an Institution like this Without Hie 
zeal and operation ot the met hanics little 
could be done, and he callccl upon all to 
come forward and contiilmte apparatus 
and books to the Society. He eared not 
for the talk of men's doing good—of 
Iwiiig chai liable and fiieinlly to the cau>e 
of freedom, if he saw them allow in ilicn 
ow’ii neighbourhood any large iiiinibcr of 
inechanic.s to be without a local .Mecha- 
nics* Insiitutioii. These lii'jfitutious could 
be safely adopted by persons of all sects 
and parties ; and conscicntiiiuslv as they 
might differ on those points, they could 
agree on principles of science. He would 
explain himself, 'riie great ipiestiou agi- 
tated in this country was— had the people 
a .sullicient sliare in the govemmeiu -t 
this country ^ Some said they had; some 
that they had not : honest men on both 
aides said so, and God forbid he should 
blame those with whom he differed. But 
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Institutions like this informed the peo- 
ple, and the better they were informed, 
the^ more capable were they of partici- 
txiting ill the ah'airs of Gorerhmciit. The 
people vvould be more fit to iiiatiagc for 
themselves, the more they knew ; and 
there were few Goveriiineuts who did 
not feel so. Alioiit fifty years ago, a 
Frenchman (looking at the progi-ess of 
knowledge) .said, the people would see 
tine thtiU'S ; .so they did. 8o in this coun- 
try— so ill North and 8outlt Americil; 
and before the next fifty years arrived, 
he veniiued to say that ninnkind in ge- 
iienil wuuiiJ be found to be more uene- 
rous, more virtuous, and more wise. 
Nay, i*u*ii ill five years to come, the 
kin)wled.;e, and tlscrefore the powei- of 
‘be people, would be found greater, 
•vhether that knowled.:e workea openly 
or in secret. For .•'iich they were in- 
debted to the worthy per«toii in the Chair, 
and he could not discharge liis dfity bet- 
ter than bv giving “ The Health of Ur. 
Birkbfck.’* — (Applan.se. ) 

TIjc Ciiair.>i an. — 'I’lie manner in which 
you have drunk my health demands my 
hcftt thanks. The tifects achieved by my 
humble efliirts arc iny l)cst reward. It 
is enough for me to .«ce what has been 
done, aiid is doing. My elbirts to as.sist 
the uneducated were feeble, and the 
classes I endeavoured to assist were neg- 
lected, because the light of .science did 
not shine upon them. We hud not means 
to go on. But wdthiii the last twelve 
months, it would a]>pcar that intellect 
Ikw gained ground ; lor no .sooner w'us 
an appeal made to the iut*chamcsot Lon- 
don and Glasgow than it was iuiuiedi- 
ately answ’cred. Its prc'«ciit gigantic ap- 
araucc would in other times lie coiisi- 
red as only the w'ork of magic. It wa.s 
unnecessary to travt I tlirough thehi>torv 
of this lustitution or that of Glasgow, as 
he had been ably anticipated on iliatsub- 
ject: however, he would briefly alliuh; 
to what had occurred that day. They 
were that day met to commemorate the 
first aiinirersary ot an Insliuitioii which 
formed an era in the history of the coun- 
try. Ill tiie Temple, of which the first 
stone was this day laid, the mind would 
find recreation, and the moral habits of 
inaniniproveineiJt. 'I'he intcllcctnal being 
would feel his nature eltvab’d, and man 
would learn to find himself framed after 
the image and likeiic«.s of the Divinity. 
In that Temple the stores of Vnowledgt- 
would be unfoltled— the progreva of rea- 
son accelerated— science shed her liglit.'*, 
and our physical condition lie impro\ed. 
In that Temple all would be admitted; 
jay, the invitations to enter it Hhoidd be 
as wide as the dominion of mind itself, 
it had long ago been said by Bacon, that 
knowledge was powTr ; and cverv day’s 
experience .since fully confii'med that as- 
sertion. Knowledge was not merely 
power— it was wealth, comfoit, enjoy- 
ncut, uappkiess— it w'as the solace of 


anguish, the soother of disappoinsment ; 
it heightened rational pleasure, and gave 
a keener relish to enjoyment. The men- 
tal faculties would then be more amply 
developed ; and it would afford at once 
the avenue to, and be the guide of, every 
useful species of knowledge. Age w'ould 
then be comforted, youth instructed, 
manhood coufinned in the principles of 
science and morality, and tlie geiu'ral 
(*f)uditioii of our niiturc elevated and 
sublimed : the gros.'ser pa.vMons would be 
ie.*«t*'aiiica, and inau would walk afiruad 
in his elevated majesty. Kvery tiling on 
earth was .«iiibmitted to his contiol, and 
crcdted for his use; and it w.ls to be 
lioped, that while he was there Uiuglit 
to see and feel the beauty and the liar- 
moiiy of all the works of art, man wtuild 
.<oar alK>ve his terrene liew's, and prove, 
by his better eoiulaet, and his more n- 
til cd morality, tliai lie was not ungrate- 
ful to the great boniitirul Author of his 
creation. 

Mr. Home introde.ci d, with some ap- 
propriate lemarks, “ 'Fhe healtli ot the 
Tni-stees.” 

Mr. Brol'c.iiaw returned thanks. 

The Sccretaiv then iv:wl lettcis fiom 
Mr. John Smith, M.P., Mr. Huhinuise, 
M.F., and .Mr. J. Walker, M.l’., apolo- 
gi.siiig for their absenee. 

“ The healtlis of Sir Franuis Burdett, 
Mr. Hobhouse. Mr. John Smith, Mr. 
.Abercrombie, .Mi. Walker, and oilier 
absent friend.s," wiue ne.xt dnink. 

Mr. Aldeiman Wooi> proposed 'J‘he 
health of tlie Vn e-Fies*idents.” 

iMe.s.srs. Mariineai;, CiiLcniii^r. and 
.M.\rwii.LiA.M, le.spectiiely letmnod 
thanks. 

Next followed “ Tlie health of the Ho- 
MMury Soliritir.” 

Mr.’ 'Fookf. letmin-d thanks. 

The CiiAiR.MAN, in proposing the 
licalth.s of Mes^i.s. BobertMin and Floilg- 
.skin, boro tiMimoiiy to tin.* great mt- 
vicos wliich they had con fen cd ujiou 
this Institution at the p< riod of its com- 
inenceineiit, 'I'heii lahimr.s were able, 
though uiiloitun.itelv , fioiu sonu* cause 
or other, l.itterly estraii'.ted ; but, despite 
the differences whicli had m-curred, the 
IiiNtiliition wenMleeply iudehted to tliem. 
‘Micntlenien, i .''hall now propose the 
licalth.s of our liieiids — The eniigliteiied 
Kditois of \\iv Mechanics' Alnfr/izinc," * 
Their labours gave impetus to your 
ctfort.s; you followed them ; and in doing 
so >ou ’have acted well and wisel}.— 
fApjiUu.sc.) 


* A.S the wording of tbi.s toa.st mav 
cause .Mime misapprehension, und tend 
to throw oil an e.steenierl friend a share 
of responsibility inconsistent with the 
part he has takcri^ it is but right to .«itate, 
that Mr. Hodgskin lia.H, for a consider- 
able time, ceased to have any connexion 
with the Mcciianics’ Maguiiie.— £ d. 
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Mr.HoDQSKiNsaid tliat hiafeeliiii^s were 
those of mingled humilitv and pride— hu- 
mility, because he was conscious of the 
few clforts he had inailein helmlfof the lu- 
slitution, aiul pride tliat those few efforts 
were thought worthy of so much honour. 
He ffit hiitiible also, because liis colleague 
and friend, who could liave expressed 
the thanks <if both so much better than 
he could, uas absent, and he, without 
l>os^(^‘..si^g abilitif's adequate to tlie task, 
vvould liau* to trespass for a few mo- 
ments on the attention of the Meeting. 
In what he wiLs about to say, he was ac- 
tuated by a des’re to do justice tobisab> 
sent tiieiid and himself, and to point out 
an error whieli liad recently been com- 
mitted in a \ei y eelebiated w’ork. lii the 
foiiheoining nlimher of the Edinburgh 
Eei'ific, AU-. llodgskiii said, there was 
.111 article on scientific education ; and in 
this article, whidi, as far as he could 
’udge from a eursoiy ciew, was well cal- 
culated to adiaiiec the interests of tJie 
incchiinics, ami piomote their scientific 
instruction, there was the following pas- 
sage : — “ When Docioi* Hi rk beck re- 
flected on the success of his plan, both 
at tllasgow, aiid'uow, since it was esta- 
blished in a place (Kdinburgh) far less 
abounding in artisans, it is not to be 
wondeifil at that he should have con- 
ceived the id(*a of giving its principles a 
wider diffusion, by the only means which 
seem in this country calculated for the 
gencial circulation of any scheme— its 
being patronised in London. He and a 
few 4)1 hi^' friends accordingly called the 
aftenfion of the metropolis to it about 
the mid of last year, and the proposition 
met uith all the eiicourageinent that 
inight ha\e hecii e.xpected both from the 
master mechanics, the workmen, «ind 
the friends of knowledge and improvc- 
niciit.” Ill iliis passage Mr. Hougskin 
s.iid tlierc was a mistake, which, in jus- 
tice to his absent fVirnd and himself, he 
wa.'» called on to rectify. The President 
of the Merhanics’ Institution had already 
too many claims to the gratitude of man - 
kind, tli.it he should b<'atall de-^irous of 
apinopriating Ui himself the little ho- 
nour that helongcil to iiiiich hniiihler iii- 
diiiduaU. Ill tact, he had already told 
the Meeting that the proposition for 
foimiiig a Nlechanics’ Institution origi- 
iiiited in the Merhnniev' Maguzinr. The 
fiwt was, that the idea of sueh an Insti- 
tution first ocelli re<l to Mr. llobcrtsoii, 
with whom Mr. Hodg.^kin was then as- 
sociated ill conducting that work; that 
he incntioiied the idea to Mr. Hodgskiii, 
that they talked it oier, and that he (Mr. 
Hodgskiii) drew np flu* paper, W'hieli, 
with some alterations by Mr. Hobertson, 
was pu^ilished, proposing the foimatioii 
of a Mechanics* Institution. 'I'hev had 
OBTtaiiily caught the idea from the Insti- 
tution at Glasfrow, and from the School 
Artfi at Edinburgh : but at the time 
tlto^iaiier wos published, neither of them 


knew that Dr. Birkbeck was alivu and 
knew not that he was iu London, ’cer- 
tainly Dr. Birkbeck wrote imnicdiaudv 
to the Editors, ofi'ering his cn-operatn)n\ 
and it was his (Mr. Hodgskin’s) lielicf, 
that without Dr. Birkbeck ’s name and 
active assistance, the Society never would 
have been carried into effect.* In the 
humble cffoits which he, Mr. H. had 
made to advance the education of the 
mechanics, he had been stimulated bv 
observing, that the progress they had 
already made had dime much to clevati? 
them 111 society. In the ancient w’orld 
all mechaiiicar operations were carried 
on by slaves; and evLui Cicero had said, 

that there can be nothing ingenious in 
a workshop ; that commerce, when con - 
ducted on a small scale, is mean and 
despicable, and, when most extended, 
barely tolerable.” Of this ancient pre- 
judice modern mechanics were still the 
victims ; and if they were at all raised 
above it, they owed it partly to their 
vvorkin|' with quite different tools, and 
employ iLg very different iiistninieiit.s, 
than their predecessors. They were no 
longer mere workers with edged tools, 
but had pressed the great powers of 
nature into their service. The mechanic 
in the gas works was a chemist of con- 
siderable skill, and converted a quantity 
of coals, by his chemical skill, into pro- 
ducts of ten times their value. In the 
manufacture and use of steam-engines 
he used tliat same expansive power which 
rent asunder the liighest mountains. It 
was seeing wliiit they had already per- 
formed wliicJi led hiiii to hope so much 
from, and do wiiat hr could to promote, 
the .scientific instruction of the people ; 
for it wa.s iinpoi^..ible to tell what, at pre- 
sent, unknown powers they might yet 
press into the service of mankind, wheu 
instruction was within tiieii* reacn. It 
was also worthy of remark, that as they 

• Mr. H. did himself and his former 
colleague .'^ome injustice in saying so. 
No disposition has over existed cii the 
]»artof the uiitlcr.''igned to depreciate tlic 
value of Dr. B.’.'. name and assistance ; 
but w’lieu he fimls it .stated tbeat, trithout 
these, the design which he jiroiniilgated 
would never have been carried into ef- 
fect, he may be excused for stating the 
.simple matter of fact, that the whole of 
tile 'lioceeilingsof the first Otncral Meet- 
ings*, by which the design v\ts earned 
iu'to eff’fct, were organized hv hi.s col- 
Ic.ague and himself. " He need but appeal 
to Ur. Birkbeck *s own tc.«tiiiumy on the 
subject. In lii.s iiiauguial address to the 
public, these were his words : — “ My 
mends, Mr.Uobertson and Mr.Hodgskin, 
your original temporal’ eccretaries, first 
gave currency to the plan, and u'*>re the 
powerful means of organising o ir ^H 
public movemwfs?*-^9et w L i. p. 420. 

J. C. R. 
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had found oni or employed new powers, 
they Ijad created new proiessioiis and new 
trades, which, simply because the^ did 
not exist when our ancient restrictive 
laws W'ere enacted, were exempted fioiii 
their operation. This was an encou- 
ragement to the mechanics to proceed in 
their good wtn k, for they iniidit in this 
see a means of emancipating themselves 
and tlieir |jo.vterity from all tJiese barbii- 
rous restrictions and they might also 
.«ee in it a strong evidence of that gene- 
ral kindness and benevolence of iianire 
w'iiich found out, in the progiisss of man, 
a remedv even for the follies of legis- 
lators. Sir. Hodgskin concluded by re- 
turning his sincere tliaiiks to the Socictv 
for the honour it had done him, and 
said he should remember that day as the 
proudest of his life. 

Next followed “ The health of the 
Leclurei's.** 

Mr. Cooper returned thanks. 

Lieutenant ColonelToRRENs proposed 

'I’he City of London.” 

Tlie next toast from the Chair was, 
“ The health of Joseph Huiiie,Kj»q.M.P.” 

Mr. Hl'.me rose to return thanks, and 
w«u» most warmly applauded. He said 
chat the interests of tiic mccluinic«> had 
long occupied his attentlou. He had 
been for a consideraljle time of opinion, 
tliaC the system ot Comhiiiutiou Laws 
which iiad* existed were contrary to the 
true spirit of English law, which dealt 
out equal justice to the lich and the poor, 
and, acting upon that piiiiciplc, he had 
c.xerted himself for their repeal. Hh 
exertions had foi tunately been micccns- 
fijl; and in consequence of th«>e altcra- 
tion.s the artisans were now in a fair way 
of enjoying all the advaiiMeeswh ch their 
skill aiid industry entitled them to ie> 
ceive. 

ShortU afterwards the Chairinau re- 
tired, ail’d the Meeting sepaiated. 

We cannot dismiss these diflcreiit 
proceedings without adding a very 
few remarks. 

Much of the fine speaking of 
Dr. Birkbeck and Mr. Brougham 
proceeds on an assumption which, 
in point of fact, is frue; namely, 
that the “ //ifc/ioniLS of the metropolis 
have given their “ cordial co-opera- 
tion'' to the Institution, and that 
** it has stricL^n its roots deeply 
among them*' The total number of 
members is stated, in the la.st Quar- 
terly Report, to be only about 750, and 
we Iiave stated our belief (vide Sup- 
lenient to vol. ii.), that of this num- 
er not more than one-half are work- 
ing mechanics ; this, too, after the 
Institution has been a whole year 
established. But what is three or 


four, or even seven hundred, com- 
pared with the number of mcehniiics 
ill the metropolis ? It is ridiculous 
to call tins a representation of the 
working classes of London. One or 
two only of our large manufactories 
might have turned out ilie whole 
iniinber. In Edinburgh, where 
there arc but few manufactures, and 
which has not a tenth of the popula- 
tion of the metropolis, there is a 
School of Arts, which (notwithstand- 
ing Mr. Brougham's depreciating 
statement) boasts of quite as many 
meclianics on its roll as this, which 
is deceptively called the London Me- 
chanics’ Institution. 

In stating our objections to the 
proposed building (see Supplement 
to vol. II.), w’c hinted that t!ic load 
of debt which the erection of it 
would bring on the Institution might 
tend to place it in a state of ilangeruus 
s iib.se rvicnev to tlie individual who 
might choose to constitute tlienisehes 
its creilitors. Our anticipations are 
rapidly realizing. Dr, lUrkOeck, it 
appears, is to advance whuteier 
money may be wanted, at four per 
cent, interest. No person who knows 
any tiling of the ways of the world 
cun be at a loss to perceive to wliat 
coiisetjuences this must lead. If 
Doi'tor Birkbeck had no design of 
imjmsing himself in an attitude of 
undue inlliicncc on the ^Society, why 
is not the Lain made an open one — 
why dues Dr. B. monopolize tlie 
oppporlnnity of obliging the So- 
ciety — more especially when money 
on good .securit) cun be procured for 
.so jmuch lc.^6 d rate of iiitere.st than 
the Doctor is pleaseil to exact } We 
conceive this to he the mo>l objec- 
tionable of all the olijectioiiahle inea- 
.suros by which the inaiiugement of 
this Institution has be.eii distin- 
guished. It is placing liie Institu- 
tion under tlie foot of one man ; it 
is deslronng utterly its freedom of 
action ; it is making a private spe- 
c Illation of what was meant to rc.st 
oil the broadest basis of public co- 
operation and utility. 

Notices to Correspondents in our next. 
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Do u(it tliink Icainiiu; in general is arrived al iierfection, or that the knowledge of any 
jtarticular subject in an> science cannot be improved, merely because it has lam live hundi eii or 
a thuusund years without iiapruveiuent.”— tVatts* improvement of the Mind, 


PLAN FOR A TRIPLE PUMP. 



Si II .—If 1 understand your Cor- 
respondent M . S. of Lancaster, aritrht, 
nlien he makes his imiuiries, atp. U, 
vol . in . res peclini*' a Plan for a Pump, 
it is that of havinir to sup jdy three 
adjoinintf rooms by means of upump, 
tvhieli must be so eonstrncted, that 
an individual in any of the rooms 
shall only pump for himself ; or, in 
other word s, that the water pumped 
VOIi. 111. 


up shall only run out at the spout in 
Ills apartment. 

This, 1 think, is not a matter of 
much diiliculty; one plan I now 
send, and have been earcfnl that it 
shall be as simple as I think the case 
admits of, and, I believe, perfectly 
new. I f it hut furnishes a hint to the 
inirenioiis workman, my isirpose will 
be fully answered. 

0 
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PLAN FOR A TRIPLE prMP. — ( F/ ", 2.) 



Description, will oiilv K<;ue from K ; tlins each scpa- 

Let FG amlEF, np. 1, represent the rate iiufividual in the three rooms ran 
walls which separate the different apart- turn the water on in his own room, and, 
incuts; let the shaded circle, HIK, be at the same time^ shut it olf from his 
the cistern, in which three perfoniiioiis neighbour’s. It will be evident that asl()i> 
are made where the water Is to run from, must be placed to limit the niotion of t be. 
and lei the outermost circle be a ring of spout in the arc IJC ; and by placing a 
metal, to which the spouts are to be af- mark on the cistern, w-e always km nv 
fixed in the points AAA : the ring need when the spout is in its right place; hut 
not be much wider than the diameter of this will be only iiccessarv at the sjjoiit 
the spouts, and it must nicely fit on tbe A, as the stop at D and C will of itself 
cistern, towards the bottom, as shown tell wlien the spout is in its right place, 
at CD, fig. 2, and ought to be ground Figure 2 is a perspective representa- 
in the same manner that (he plug of a tionof the pump, a^^ fixed, with tiuMvoik- 
brass cock is; that is, the working ^ur- ing part, &c.; and as all the handles 
faces of the cistern and ring must be a work in a similar manner, it will be only 
portion ot a cone. It is then evident, necessary to show one to explain the 
that the W'ater will not run mit of the three. PQ and US are the tw<i walls 
cistern but where the spout corresponds that separate the rooms •, AHCD, theeis- 
to the hole made in it ; thus in the i>o.si- tern ot the pump, with its ring, CD, and 
tion AAA, it is evident the water will spout E ; FO is the piston rod working 
issue only from the S|)oiit A tiirongh the tnroiigli a cross bar fixed at iM iV, thereby 
orifice H. Now, using the spoui as a keeping itself alwavs i^rpeudieular; 
liaudle, turn the ring round into the po- HIKL is one handle, iKL is in one piece 
sitioii U; the orifice, H., will then be fa bent lever), working ou a centre at K ; 
clos^, and tbe spouts will he in the |m>- the piece IH is jointed at I and H to the 
sition BBB, and the water will issue handle, and the projecting joint fixed to 
through the orifice, I. In the same man- the piston rod at H ; eu<;li handle is fixed 
iieri if we move ipout to C, the water ip like mauuer $ aiid« for the ^akc of the 
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more easily working/, the liandle, KL 
(iis well as all the otlier.sj, may he. made 
to take off near K, and only fixed when 
wanted to pump. 

Many more methods might have 
been shown for the working part, 
hut this appears to me the most sim- 
ple, and, at the same time, the least 
expensive. 

J am. Sir, yqurs, &e. 

G. A. S. 


MECHANICAL GEOMETRY. — NO. III. 

{Continued fftmp. 141.) 

THEOREM IV. 

If from the centre of any circle a 
radius l)e drawn to (he eircumference, 
hiseeting any chord, it will be per- 
pendicular to the chord. 


j> 



Let All l)e any chord, and let it Ite 
hiscete<l (or divided into two eipial 
psirts) in the point K, then, if from 
tlie centre, C, we draw a line or 
railius to the eireumference at D,nnd 
passing through the point E, the 
radius, CD, will l)e perpendicular to 
the chord All. 


also oorrc.spond ; heiiec we shall find 
the angle AEC of the triangle A LG 
will correspond to the angle liliiC of 
the triangle 13E0, that is, th<*y will 
.be equal. But wc have shown that 
the angle AEG added to the angle 
IIEG is equal to 180 degrees, or two 
right angles ; hence either of them 
will be equal to the half of 18(» 
degree.^ (or .90 degrees), which is the 
angle of a right angle. Thus DEG is 
per|)endicTilar to AEB. 

Gorollary 1. — Hence the con- 
verse <if this Theorem, viz. that if 
any radius is pcrpeiidicnlarto a chord, 
it divides that chord into two equal 
parts, or it bisects it. 

Gokollarv 2. — Hence also we sec 
that when any radius bisects a chord, 
it als(» bisects the arc of that chord ; 
that is, if GD bisects AJl, it will 
divide the arc ADB into two e<iual 
par(.s; that is, AD and DB will be 
equal to each other. 

Gouodlary 3. — We also see, by 
this Theorem, that when two triangles 
have their sides severally c([uai to 
eacli other, their angles w ill he seve- 
ndly c<pial to each other. 

(h)noLLAUY 4. — Hence we have 
also the method of bisecting any 
angle ; for if, at the angular point C, 
W'c draw an arc, ADB, and bisect its 
chord in E ; if wc draw from G, 
through E, a straight line, it will 
bisect the are ADB, and consequently 
the angle AGB, which is measured 
by the arc ADB. 

G. A. S. 

{Tahe contxmed,) 


For (l)y 'riieorem i. Part i.) the 
liiu* GJi standing on the line AB 
makes the angles AEG and BEO, 
wdicn added together, e<|ual to two 
rigiit angles ; now draw the line GA 
and CB^ which, as they are radii to 
the same circle, are equal to each 
other (by Definition iii. Part ii.), 
then we shall have two triangles, 
AEG and BEG, whose sides are all 
equal each to its oorre^onding one, 
that is, AE equal to BE, C A equal to 
(TJ, and the side EG belongs to l)oth 
triangles ; and hence, if tliese triangles 
are laid on each other, they will cor- 
respond in every respect, or will he 
identical triangles^ and the angles will 


SAFETY FOR THE DEAD. 

Sir, — W ithout resorting to deiionating 
powder, for the purpose of blowing uj) 
i'e.surrection men (thongli, iiy-the-bye, it 
W'lmld be wtH to blow up the whole of 
tbciii), give me leave to intorra your Cor- 
re.‘«iM>iulent T. P. A. there is one direct 
and simple means of protecting bodies 
from the faugs of those depraved mou- 
.sters; and that is, by placing the collin 
at least seven feet from the surface of 
the earth. When this Is done, tlicre is 
no occasion for patent coflias, detonating 
powder, or other securities} they are 
then out of reach. 

Your Correspondent is incorrect in 
stating, “ that bodies that have been 
buried a fortnight or three weeks are no 
longer objects of theft ; for bodies that 
haro been buried more tlmn double tiiac 
o2 





19G EXPANSION OP PENDULUM RODS— MAN-MILLTNER&, ETC. 


liMinlh of time are frcqiu'iitly broiialit to 
the ilbsectiie’-rooiii'., lo the cost of many 
iiKMutious iiml (lariun; sUulentN t»f .in i- 
toiuy. A Mi.uital Ui^Aimu 

or Youu LM^riL Publication. 


EXPANSION or PENDULUM RODS. 

Si R , — Voii will oblige inc by insort- 
iiio; the foil 0 will i^tlesin-ii in your useful 
JManazine ; it is iuteiuled to obviate 
the (lillieiiltv arising' from the expan- 
sion of peiidulum rods. 



In the plan here represented, A A are the 
two points oT Mispen>ion for tlie pendii- 
luin rods, and 11 the pendiiliun wei'^ht ; 
C]C, the eiub of the pendulum rod'*. In 
B there are two holes in the directions 
AC, AC, sunicieiUly lame to admit the 
peiululum rod> to hiotefiech. Nowit 
appeals to me, that the wei.i,dit, B, would 
iieitlier rise nor fall by any increase in 
the Jenirlh of the lod? AC,* AC ; coiim*- 
(inemly the rate of the pcndulimi noiild 
hj uniform. 

"I’lic spare occupied by .such ii pen- 
dulum might be too great fora com- 
mon Dutch clock, but 1 have seen 
some eight-day clocks where, I con- 
ceive, Hucli a ])endulmu would be. 
used to advantage. Should any of 
your readers try the plan, they would 
oblige rhe by uiscrtiiig their' rcsuU^ 
iu your *Magazim*. 

I am. Sir, 

Your obedient servant, 

Sl.\ION. 

MAN-MIL LINERS. 

Sir,— H aving lately lieeri travel- 
ling through France, 1 ‘observed that, 
in the manageinenl of their shop**, the 
French have a great many ex<*cllent 
customs, which Ave might copy wiih 
advantage. The one, in particular, lo 
Avhicli 1 Avish to call the attention of 
iny brother mijchanics, is the greater 
employment which is given "to avo- 
men. Jn EiigliMid we exclude fc« 


males from almost e\cry cinploy- 
mciil, and from some, in piirtirnlar, 
to uhich tlicy arc much bettm- 
adaptcil than men. All our simps 
at A\hich habe.rdashcry, lace, fea- 
thers, and such like liglit and fancy 
articles, arc sedd, arc served hy men. 
J have often felt ([uitc ashauu'il lo 
see a groat tall, stout fellow sUmd- 
iiig behind the counter, and seniiig 
out ribbons and tape. in I'ramc 
this is considered as the busiue^s of 
the Avomcn, and I think Avilh great 
propriety ; for the very e\])reshiou, 
Mun-millnuTf implies a si>rt of non- 
descript juiinial, and is a reproai'h to 
a intiu. Jn the same maimer, in 
France, Avomen arc often emjiloyed 
in all kinds of shops in the eapaeily 
of clerks. Why should not a woman 
Avhoi^ a good accomitaut make a gotnl 
clerk ? The \Aife <»f a fritmd of mine. 
A\lu) has a large shop at Puri':, keeps 
all the accounts ; and a heller, and, 
I may add, a prettier clerk i never 
sau. Wlien avc con.''iili‘r that llie 
number of women brought into tlie 
A\orld equals the numlier of men, is 
it not right that all employments 
Axhieh are suitable to them should be, 
kepi free of intrluier^ r 1 pm it to 
tlie good ."Cusc, not lo ^ay the gal- 
lantry, of my brother meclianic'., 
whether it is jiroper to (‘\elnde tlie 
Aveuker sex from such emjdoyment'' ; 
and whether it would not be* for tlu^ 
beiiolit of all pu^tie^, that there, should 
be mori‘ Avomen-milliners and fewer 
mun-inilUners ? 

I am, Sir, &c. 

A Friend to tiii: Fair Sex. 


elltnoton’s lock. 

Sir, — As you thouglit jiroper to iinert 
iny e.vjjou' of L»)cli (xee my 

letter .dgned T. J. of the giid of J t.st 
iiionthj, 1 HOW' beg to obseni*, that .Mi. 
Sparrow is luisliiKeii in sUiiing lliat 
** iliere is not, nor ever was, siielia man 
in the lock trade at Wulveihanipton m 
Mr. lilliiiglon because 1 kimvv the 
man, and liavc done so for at least 
twenty year.s. He is not much known, 
certainly; and, as I befoie observed, the 
lock has neither noielty nor secuiily to 
lecomineud it to notice. 

1 am, Sir, your Immble servant, 

Samoiit Nadkoj, 

Hamuicrsmith, Dec. 2, 1824. 
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IMPROVED LOCK. 



Sir, — 1 lieivw itli send you a Drau - 
!m<*' and Desjeriptiou of a Loclv u hieh 
I lately invented, and wliieh, if you’ 
think them desorvinn- a plaee in your 
Magazine, are mueli at your serviec, 

1 am, Sir, 

Your ol)L*dioiit servant, 

sv. s, 

Mes >indiaiii, near Erigg, 

Liiieolii>liirc. 

Description. 

a is the holt; A, the pivot upon N\hicli 
llie key tiirii'^ ; c, the tniiibler ; (/, a se- 
eiiniigbnlt; e, tbe end upon wliieli the 
lv(‘y aet^ ; /’, a doable spring ti> pushdown 
the tunil)l*er ainl seeiiiing holt ; g, wards; 
//, the key, with a (Unible well jilaced at 
soiiiethiiig le.-s-i! tlian a right angle ; J , 2, [*, 
notelies in llie bolt, with eorrespondiiig 
teeth in the tumbler and securing bolt 
tJ) tall in, t\e. The luek in the drawing 
is re])resented as locked ; the jn'oecss of 
opening will be as follows I'lie first 
web of the key must ha\e a hit taken 
out, as at^;, to'pas.s over tlic end, e, of 
the seeurnig bolt without touching it; 
the tumbler imist either be made thicker, 
or placed at a Miiall distance from llie 
hack plate, by which means tlie key nill 
act upon it as if no part liad been taken 
out, and consequently lift the tooth of 
the tumbler out of notch 1. At this pii- 
sition the second web of the key mii^t 
eoine in contact with the cud, e, ’of the 


seeming bolt, and lift it^ tooth from the 
noich Tlie holt will then, by the iv- 
Mihition of the Uev, he pusliedbaekwuid, 
and the tooth ol the tuinlder will lall 
into notch 2 ; tlie stcond web of the key 
will then lift tlie tuiiibiin* ; and a^ tbci t* is 
no iioieli for the ^eeuniiii bolt, it will 
auaiii le pii-^hed back, and the tooth of 
tlie tumbler will fall iiitt) iioteli ;> ; thus 
it will be completely uii lurked : /,■ is the 
tioiit pkile uiJioied, to ."hew the iiileiiial 
eun>trnclion of the lock, ice. 

This lock will be dillieult to pick, 
from tiio eireiimstaiiee that the se- 
euriiiijf bolt and the tumbler want 
lifting, iiiul tlie bolt shooting at the 
same moment of time. iSlionld any 
i)f your meehanieal readers make 
locks upon this ])riueiple, or any im- 
provement thereof, I must reepiest 
they will, through the medium of 
your Alaguzine, eomniimieate their 
])nu’liee or improvoniciit to the 
puhlie. 


OIL FOR WATCHMAKERS. 

Sir, — S eeing, in your excellent 
Alagaziiie, an inquiry for the best 
method of procuring the finest Oil 
for IV'atcli makers, I liave great idea- 
sure in iiifviTiiiiig }ou of tlic uio-jL 




IDS Tfli: SCREW QCEfiTlON— 

sini])lo and ccrlairi inetliod of purify- 
ini^ olive oil, and wliieli i have hseeri 
1 ried willi e real suece.ss l)y i^r. Nooth, 
IMl.S. ‘ 

J^iil tin* oil into a while ji;lass hoi tie, 
lianuf it ii[) ill a window exposed to 
the sun ; in Iw'o or three months it 
will he as <*l«*ar :in<] white as water, 
nil tin* imparities heint;' thrown lo 
the hottoni. 'I'lni hottle. in whirh the 
«*xperiinenl tried was st|iiiii‘e, and 
if wa; nnnarhahle, that the sediment 
did not SI Ule r(‘i;nlarly lo lie* hottoni, 
Init M'tMned thrown mio the four 
eorners. 

( pro])(»se irvinit this ex]>eriment 
m‘\l sninmerwith whah* oil for lamp.-, 
.jikI will let yon knnw' tin* result. 

I am, Sir, 

>'onr oliedient .servant. 

If. Al. V.WASOUU. 
Meibom le* IJ.ill, Dec. .t. 

I*. S. Some of the purified oil w'as 
iii\en lo a walehmaker at Hath, who 
l.inlily approved of it. 


TJIE SCIIFAV QCKSTION. 

Sir, — it appears to me that vour 
serew'-drivintf eonlrover.sialists I»a\e 
failed in “ drivinu;’” their ari»*nmeTit 
“ home ” I <Jo not see liow the 
jiower j^^ained hy leiinllieiiini^ the in- 
strument eaii h(' aeeonnteil for,oxcept 
hy idiisideriiiiif the serew-driMT as 
a Ie\er of fhe fonrlh order. Hv the 
i’rooki'd h’\i*r, in short, siipposinj^ 
the form eoiildeonveuieiilly he used, 
it is evident you w^oidd ufuiii powx'r 
in prn|)ortion as you im reaseil tlie 
leniith of fhe handle. Ai-eordinsj to 
this idea, the pow’er jraineil will he in 
the pro]>ortioii borne hv the loii'^ev 
limh, the handle, to the shorter ouc, 
the breadth of the point. 

I am. Sir, yours, &e. 

Ti'rn -Screw'. 

Dcmnher 8tb, 1821. 

l^.S. ft is ipiite iiiounifnl to read 
the direful ooiisenuenei s predieted hy 
my rekuimi “ Screw’’ from the u.se 
e.i l.)o .>hort a tool. I heartily trust 
lliis worthy ‘^eutloiimu will escape 
ail the IioiTors of a mutilated do\eii 
distiinired face, &c. (iu which 


■LO \i»o\ oruRo ve.uk n t.s . 

1 am sure JMrs. Screw will heartily 
join), and will return to his “ heiD* 
uiitorii and uiidefaced. T. S. 

Sin, — f shall feel much ohliocd hy 
your ^lermitliniif im' to corp'ct an 
error in my former letter (iiai^e 1.02), 
whicli I fear may occasion amhij^^nil y. 
fnstcail of the passai^e hcLnimimj^ in 
the fourth line from the liottoin ol 
tlic paip', T should wish to substilnt** 
the idllowdiif!; : — “ "J'he same distaiiec 
hcinif ohsiuaed for tlie small cml of 
the tool as hcforc, and the usual 
distance for the diameter of the 
hamlle.” 

Ill atldition I may remark, Unit if 
is ipiial to make a considi'rahle dil- 
fcrcnce in the si/e of the handles ; 
and if the screw' -driver he consi- 
dered as composed of two le\e^■^, 
eN*‘ry ditVercnce becomes doubled. 

I remain, Sir, 

Vour very obedient servant, 

!;cc. tith, 1W2.1. r. 

P. S. I inn sorry Mr. Xichol Di.xon 
has deterred jifivim^ his ideas on the 
subject, hut mn>t say, that until a 
liettcr method is t^iven, I shall he 
imntcnt to measure the power of 
the screw -driver hy the means I 
Ih^fore alluded to. Does IMr. N. 1). 
think a serew-<’ river made suflieiently 
stroiijr to jirevent clast ieity would 
sulVer any diminution of power? or 
does he, or any other of your Cor- 
resjmndeiits, think that a smaller 
hamlle w ould not produce thuleHect ? 


LONDON IMPROVEMENTS. 

Sir, — Y our Correspoudciil “A.” 
(wdiom I shrewdly suspect to he one 
of the unfortunate jiroprietor.s of 
Waterloo Hridii^e) hiivin^^ siijri»csted 
openinjr a spaeions street from the 
s.iidhridj^e io Tottenham (Jonrt Road, 
as an object much wanted, 1 will, hy 
your leave, point out one of stil'l 
i»'reater utility to the jmldic, the 
waul of which is sevendy felt; and 
whieli I often wonder lias\icver been 
exoeuted, namely, openint*- a street 
from the end of < 'ovciitry-street into 
llolhorii. There arc an immense 
mimher of carria*i[cs now obliged to 
wind aloiii,'' the present narroAv, cir- 



STREXriTII OF LEATIIEU — POWERS OF HAM3IEUS. 


ruiious, mid dmiiifcrous streets in 
iliis iieii>hIioiiiiiood, to tln‘ir very 

diio^er and inconveiiioucc, to ar- 
rive at either of these points. Now, 
hy attcndiiii^ 1o the map, it does not 
appear that it would he ncocssary to 
take down so unreal a luunher of 
houses as mii»ht be expected. By 
breakin»- Ihroiijrli into Lcieester- 
s(juare, the line would pass uloni^ 
the north side of that square, wheuet^ 
an opeiiini*- would be necessary to 
fioiii*- Acre, which would make a 
couliuuation of tiie line. On cross- 
iui;' Drury -lane it ivould be retpiisite 
t<» take down a l\wv houses to avoid 
llie jloulile tiiru into (ireat Queen- 
ivhich would form another 
c<n‘tiuuatioM ; fnun the east end of 
wliirii a)i oblique iquoiin;^- w(uild be 
w.mted into lioil»oni, leuviiu;- fiiii- 
(•olii’s Inn I’iehU f<i tlu? rit-hi, and 
Holborn opposite lied I, ion- 
si reel. Tliis line of street would be 
of tlie greatest eouveiiienee to the 
v/exit*'!*!! coaches ou leaviiiK 
and particularly for the mails from 
llu‘ new Post Olliee. What puh lie 
I)uildin;,^s or emliellishmeuts iiiii^ht 
be inlrodueed into this street (which 
mi.i;ht net inaptly he culled (ireat 
ruiojM-siieet) 1 will leave to the ar- 
chitect to sujf^^est, as hein^* more 
w ithin Ins province. I have merely 
studied utility, and I do hope, ere 
lou!^, to sec .soniethiiiir of the sort 
carruMl into ctlect, 

1 am. Sir, 

Vonr Inuiihle sen^ant, 

T. J. 

Manimrrsniilh. 


PYROLIOXEOUS ACID. 

Sin, — I observe, in your 5Gth 
Nnmher, an answer to S. E.*s (pie.s- 
lion, that this acid may he purchased 
at any chemist’s .shop, (iivc me 
leave to say that I am apprehensive 
the “ Bacon -fed Chuff” may have 
called the aei<l wdiich he uses hy a 
wToin,'' name. When the ronpfh acid w 
purified, it is called eonceniruted; but 
ill this state it is freed from the fra- 
iifraiit smoky flavour so much ad- 
mired in hacou, and which the rou^h 
acid is calculated to impart. There 
may lie an intermediate sort, called 


1!)‘I 

the rou^h or parlhf concentrated ; hut 
if he were to mention tlie price he 
pays for the artieh', it mij^iil solve 
the diiTieiilly. The ronj*!! acid may 
be bnui'ht for 2s‘. 6V/. per i»alloi), 
wlicrcas the concentrated is is. jut 
pint, which is a irreat dillerence. J 
f herelbre suppose he means the i 
1 am. Sir, vonrs, f^e, 

A CoiTNTRY KeADKK. 


STRUXOTII OF LEATHER — F01U!E 

AM) VEIiOClTY OF HAMMERS. 

Sir, — \'arious oiijraj^einenls have 
])reventi‘d me, hitherto, from re])Iy- 
in;*- to the questions in y«nir (l.'illi 
Number, I f f. 

J’irst, to A.. B. (-.f r(“«pec(iinf my 
e\’periniciit^ on Leather, I bei»- to 
obseive, that lh(‘ pieces siil)jcel(*d to 
iny <*\'j)crimiuits were short, varyini^ 
from seven h) fourteen inelics in 
length ; about two iiudics at each 
end were occupied by the viee.s miuh* 
use of in the o.xpenhumt ; tlie exten- 
sion in all the sjieeimens tijipj'ared 
most tow'urds the centre of th»piec(*s, 
producing in that part a jiroportion- 
ate contraction in w iiltli and thick - 
ness. 1 think it very iirobtihle that 
the mode of attaeliini^ the vi(‘es to 
the leather ])revented llui contrac- 
tion near the ends, wdiich otllerwis^^ 
wouhl have taken jilace. 

Second — Some of the fractuffis 
look place throniifh the whole snh- 
stance nearly at the same time, whilst 
others commenced on one siile, in 
<*onseqnence of the resultant of the 
force not perfectly coineitlin^^ with 
the centre of the, straps, althon^di 
<*are was taken to make this coin- 
cidence as near as could be, and 
proliably nearer than in tlie common 
use of leather straps will he found 
to be the ease. ( )ne of the specinunis 
of cow-hide was a little cut hy the 
vice, and bo,»’aii to separate partially. 

I am aware that if the strainiiiij force, 
be applied to one ."ide of a broad 
.sl!-ap, it wdll be torn with ksi force 
than if all the parts of the, substance 
are allowed to act together, just as 
we tear a sheet of paper by bei(in- 
niii«r at one edge. 

Third — I <Ud not measure the d(‘- 
grcc of elasticity in the course of 



200 


SINGULAR EFFECT OF mES-SURE. 


iny experiments. I am aware that 
it \vould be of some importance to 
(letcnninc the elasticity, and had 
there been any considerable share of 
this ({uality visible, I should have 
done so ; but 1 soon perceived the 
proper elasticity to be very small, 
and that whatever extension was pro- 
duced by the wei/ijlits nearly remained 
uftc*!* the weiffhts were removed. I 
aho ob.serve<l that many of the .spe- 
cimens sutfered a considerable exten- 
sion before they became sensibly iin- 
]):ured in strciijftli. 

Lbs. 

0.,S0 iron ^ 

0.68 iron 

0.106* iron, short handle 

0.87 wood - - 

2.83 wood 

3.52 inm, short handle 
12.2.5 wood, two-haiidcd 

1 afterwards tried the cfToct of dif- 
ferent lengths of handle to the same 

lllcIlC''. 

Length of handle 42 

36 - 

30 - 

24 - 

18 - 
12 - 

I'he above beliipf the greatest velo- 
cities, and as the least velocities may 
be any thiii*^ alxive eii^lit feet jjcr 
seeoiul, the medium may probably 
be not far from what I have "iven in 
iny former letter. 1 find Dr. Young 
<piotcs Professor Robison in a note, 
and mentions twenty-five feet us the 
velocity of a carpenter’s hummer ; 
but the page or article is not referred 
t 4 ) ; if any of your readers can point 
out the place, perhaps something 
more interesting may be found. 

I am, Sir, 

Your obedient servant, 

B. Bevan. 

Leighton, Dec. 7, 1824. 

SINGULAR EFFECT OP PRESSURE. 

Sir, — I observed, a few days back, 
ill tlie brcwliouse of John Nealds, 


In reply to your Correspondent 
relative to my experiments on llii^ 
Force and Vdocity of Hammers, 1 
beg to observe that 1 used them of 
various weights, from five to fifty-two 
ounce.s, and also a two-handed beetle 
of twelve and a quarter pounds weight. 
My object was to ascertain the greul- 
esc force or velocity obtumable with- 
out extraordinary exertion. 

I’hc following list exhibits the 
weight, including the handles of home 
of the hammers tried, and the ve! »- 
cities observed : — 

Feet pi*r sec. 

5!).5 

:>7.o 

;{6.o 

.'>0.0 

.56.0 

- - - 46.0 

3R.0 

huminer, the head being of iron, ami 
weighing one pound. 

Seronih, 

- - - Velocity 53 

51 

- - - 55 

57 

Cl 

64 

Esq. at Guildford, that the .slightest 
pressure of the thumb on the head 
of the barrels of ale or beer, whilht 
working off the yeast, caused it to 
rush out, more or less, according to 
the pressure. Now, though the head 
of a cask of that description is at least 
inch and a half oak, yet the efle(‘t i.s 
as grout as if it were a dnim-hcad. 1 
beg to know if any of your intelli- 
gent readers can explain the reason 
of the above-mentioned action ; there 
being a diversity of conjectures on 
the subject, and a desire to pro- 
mote scientific observations, will, 
I hope, plead my excuse for troub- 
ling you. 

I am. Sir, 

Your obedient servant, 

J.W. 

104, High Holborii, 

Nov. 16, 1824. 
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AVSE OF SOME STEAM-EEOISES RKQOIRIKfl MORE FEEL, OR > slNn MCllK 
STEAM, THAN OTHERS, ALTIIOUCH DOING THE SAME WORK. 



Sir,— A few days ajro, 1 hapiienod 
to see two steaiii-euftiues at ivork 
near each other; the one was the 
iinprovcnl double revcrsiuj( steaiu- 
cii^ine, the oilier a coutiiiuous ro- 
tatory steam-engine: this lust was 
doing the most work, yet not coii- 
buming half the «iuantit]jr of eoal as 
the reversing engine. This led me 
to consider the cause, which may be 
imderst(M>d by the following descrip- 
tion of the properties of the reversing 
engine, as it coinmunieates its power 
to machinery by means of a crank. 
(See the prefixed drawing.) 


Desert ptinn. 

Represent the inside .seel ion of 
a steam -engine cylinder, two feet irt dia- 
meter and five feet in length, iidapteu to 
cive a four- feet stroke ; A 6, a cnclc ot 
four feet in diameter, aijreeiug wiUi Uie 
length of the crank. Tlic peri)endiqilar 
diameter of thi.s circle is dividiMl nito 
ciglit ennal parts, as shown by I, 2, .i, 4, 
6, 6, 7, 8 : throngh each of these parts 
lines are drawn at right tuiglc.s to the 
perpendicular, until they intersect the 
circle AA. From each ot thc-e intersec- 
tions lines are drawn to the centre of the 
circle A A, shown by c c. From the same 
centre is drawn tHe circle </d, ecpial to 
the diameter of the cylinder, tiuaa, 
Tlirough tile phices where tlie lines, 
cccf, intersect tlic tirclc, <i(i, aie uiavvu 


icrpendienl ir lines, eree:^ pcipeiulini- 
,ir lines an* also diawii m the ei.niU 
ircle bhown by ./>>/. 
lenf, that the lines indicated l)\ f ha'c 
he same proportion to the oval lorined 
vithiii ihe cylinder, ofn/o,^as the liiieH 
7*/*/* whicli are ronliiined in the ci’iiiiiv 
Hrae, to the circle AA The iutersecnon 
[)f the lines marked e with the Imis 
1, 2, r», t), and 7, gives the dehint ion 

of the oval in the cylinder, w neb 
the distinction between the ellectnal and 
ineffectual portion of steam winch imi>t 
be used by the reversing engine to give a 
rotatory motion by the means ol ai’i aiik. 
The part of the oblong lignrc, « n a 
Mdeofthe oval, shows the (piantitN ol 

steam used in the reversing engnie, mun. 

than that which woiihl produce the .".nm* 
effect, in ease the power was aiipheu 
coiitiimon.s1v and directly, and not n ei - 
moc-illy; I have thcrclore taken the J - 

Lrtyof terming icI 

steam. The parts of the cvhndei , »/w/ n , 
chow the iiieffeelual portion 
iiM*d. which is- eontaiiied above and 1« - 

low the iiistoii, togclhi r with the side 
hranchc.s, iio/zlcs, &e. wliieli i.s unavonl - 
! bie. Hence it follows (m romid num- 
l)crs\ that the best reversing ^eraiiK- 
miiking) bti ain-engiuesuse about nine 
jiarts of inctlectual to eleven parts ot el- 
fcctual sieain. 

1 am, Sir, 

Your obedient servant, 
ALoy^h of LviruovKMJJNTs. 
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STKAM NAVKJATION. 

Sir, — StoJiiii VesHcla referred 
1(» l)y your ( ’orrespoiulent liuy- 
ley,” as liaviiijj' coine under his ob- 
srrviiliuu.iniis'l indeed be l)a<lly con- 
si meted —it’, {IS he states, the “,pad- 
dbvwlieels have so iiisutneiciit a hold 
of the u';aer, that they drive it aft to 
such a d(‘n i ee tliat it runs under the 
<jiiarler jil the rate of eleven to tuclvc 

Vul. nf pad. wheel. 

Krli]".c - - - 1 0.25 knots per hour 

Alhidii - - - 10.85 knots ]HT luMir 

Venus - - - 10..5r) km)ts |icr hour 

lf<-re, rlieu, ilie nieaii dilFerence 
l)(“ineeii (‘xireine einTunfercnce of 
wheel and boat is only 2.H2 j)erIioui\ 
or Ihe portion lost in drixin^ the 
uiileT aft. Sevend other examples 
inie,'ht he (|u<»te(l,mid the result u'oiild 
he i'ou-nl msirly the same. 

I {ipprehejid, with the present con- 
stnietioii of paddle-wheels, this <lif- 
fere.uee eannot he materially lessened 
without at the same time uirectiii^f 
the velocity of the boat. 

'J’he iniiiiersioji of the floats oujnrht 
to ])C cjileuliited so as to ahsorh tlie 
power of the en},nnc at its re^nilar 
speed. 

The po.silion assumed hy (r. B. — 
** 'J'lv.it llic wheels of a steam vessel 
omflil to he considered jls a pinion 
^vorkiiii;- into a rack, and that the 
strem^^lh of the rack is hut in pro- 
portion li» the cubical coiitcuts be- 
tween the floats” — does not apply; 
for, were they placed at five and six 
feet aitart, {is he su^^ests, in some 
diameters of w'heels, one float wmuld 
he entirely out of the W'{iter before 
tlie next one had entered it, causing’ 
irreat irrcgnlaritv in the working- of 
the engine, besitles loss of power. 

1 am of opinion that the best effect 
is likely to be proihiceil when the 
wheels have a float for every foot 
tliey are in diameter, and the surface^ 
brought into action each moment of 
lime shouhl hear a certain propor- 
I ion to the immersed section of the 
midsiiip bend. 

Horatio. 

'J’ower, Pec. 7, 1824. 


* No. 63, paG:e 108. 


knots per hour, while the real pro- 
gress of the vessel is hut si.x or sev eii 
knots, .showing a loss ol nearly fitly 
per cent.” * 

From what ve.ssels G. B. hasiirawji 
these couclnsions 1 cannot judge ; 
(certainly not from any of those j)ly- 
ing on the Thames; for, in reference 
to them, his statciiuTit is incorrect, 
as the performance of the following 
vessels will show : — 

Speed of boat. JlidViienct*. 

- - - 7.3 knots - - - 2AKi knots. 

- - - 8.8 km>ts - - - 2.77 knots. 

. - - 7.8 knots - - ■ 2.75 knots. 

crRB OK DRY HOT. 

Sir,— V our valnahle piihlicatioji 
being the medium by wdiich various 
specifics and causes ot tlic Dry Kot 
have been stated at different periods, 
ami the subject being one ol infinite 
iniporlaiice' to our naval gre{itiiess, 
1 beg leave to otter a few remarks, 
which I hope will iiuluee your abler 
Correspondents again to investigate 
the subject. Mr. Biirridge, in his 
treatise on Dry Rot, gives wdutiT- 
ftflliiig of timber us iis only cure. 
Now, us tlie adoption of his Jiiethod 
Avoiild destroy the bark, and thus 
enhant’e the price ot oak timber it- 
self, I wish to be informed the rea- 
son why Amcriciui o;ik, whicli is 
rcays j'dtcd in at/ifrr, is peciili{irly 
susceptible of the disease when it is 
used in the construction of British 
ships? I consider the dry rot in Bri- 
tish oak timber tO arise, more or less, 
from the nature of the soil in wdiich 
it groW'S ; as w^e find that Welsh <»ak 
hy no means equals iii duration 
Jlumpshire growtlis, although both 
arc app{ircntly good. The dry rot, 
at the conclusion oFthc lastw^ar, had 
attained its greatest height in liie 
British navy; the disease was then 
created and nourished hy the perni- 
cious prac-tice of building ships from 
various descriptions of timber ; Ame- 
rican, Uiiltic, and British oak being 
mixed with pine, elm, and ash, the 
various juices of which, on being 
closed up, produce a chemical ac- 
tion, and cause wluit we denomi- 
nate dry rot. This is cviilcnt from 
esich of the above sorts of timber, 
when used alone in ship-hiiilding, 
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]»rodiiciiifi^ a «[’ood and lasting vessel. 
Jiook at, for instance, the pine ships 
of Norway and Sweden, the oak 
ships of Holland, ike. As a remedy 
for this evil, I would recommend the 
diseoiitinuanec of the practice of 
using various sorts of timber in the 
same ship ; and that when the vessel 
is on the stocks, all between the tim- 
])crs should be filled with salt, which 
clfectiially prevents vermin, and, by 
destroying any living principle in tlic 
timber, eradicates dry rot. 'J'hc na- 
tional and mercantile navy of the 
Ibiitcd States of America have long 
used salt witli the greatest advan- 
tage, and J have seen sc.V(‘ral ships 
so treated open perfectly sound. 'I'he 
first apparent objection to the use of 
salt is the creation of damp ; but an 
inspection of tbc American packet 
^hips at Jiivcr|»ool, or clst'wlierc, will 
remove any prejudice on that head. 
iSevcu'al Amcrieuu captains have in- 
formed me, that the use of .salt iu 
their ships is productive of no iiUHin- 
vonieiice. 1 intend giving salt a fair 
trial, as a cheap remedy to prevent 
decay iu ships, and recommend the 
subject to others. 

I am, Sir, 

Your obedient servant, 

A Ship-Owner. 

Dublin, 


NEW TALLOW LAMP. ^ 

Sir, — In perusing your Maj^jsine, 
J lind the description of so^. very 
curious lamps. Now, it str^s me, 
that if lamps were coiistr|ptcd to 
burn tallow, instead of oil, tlie light 
would be greater, and the smoke ami 
.<<mell imperceptible, compared with 
Avliat is produced by oil. 1 have in 
my possession, and of my own in- 
venting, one of this description, 
which ! call a Tallow Lamp. It is 
constructed of brass, somewhat in 
tlic shape of a common camllestick, 
and is more portable and safe than a 
candle. When trimmed according 
to my directions, it will be found 
cfjual to four candles, of six to the 
pound, and will burn with a steady 
light, without sniilfiiig, &c. for three 
hours. The degree of light is regu- 
lated by tuniinga small cock or screw 
with the finger and thiiml>, when the 


light is instantly made lar* 2 or xw 
smaller, and .suitable to any piuposi*. 
1 have used this lamp to solder with 
ever since I made it, and fi?ul drat 
large and small articles may Iu*. sol- 
dered with pleasure ; spirits may also 
be evaporated, eggs cooked, and sil- 
ver, gold , or brass, melted by it. ( Inc 
j)oniui of tallow and tlireo indies of 
wick will liglit up ouc of my lamps 
for six nights, biirning three liours 
each night. 

I am. Sir, i^c. 

JM. IMonnom, watchmaker. 

I i n Kidway , \V Jirrcs tc r.s li i re. 

[Wc shall be glad lo n'celAV a more 
particular description of tin* coiwlnirtiou 
of this a|)parciit.lv useful Jiaiiip, aini a 
.statcni'‘iit, fouiuferl on tlie invcrinu's 
exporienre, of its ecoiioniy conipaic'l 
with candles.— -Ko.J 


ONION OF COIMMHI WITH IRON, ETC. 

JIY MR. V. N. JOHNSON, MJNKIIALO- 

<ifST AND ASS AVER. 

The <Jombination of Copper with 
Iron, although stated by many writers 
on metallurgy to be capable ot* uniting 
ill an indirect way, is ycl by most opi*- 
rativc men, as casters of copper and 
otlicrs, positivdy denied to liave any 
such capacity. 

1 have had my attention directi'd 
to this subject, by being summoned 
as ail evidence iu a cause Smith v. 
Frost. Mr. Smith, w ht) uses copper 
pans to boil the ingredients for 
making a green pigment for painting 
and dyeing, had been ^^ommended 
to make use of cast padA to save. Ili<‘ 
expense of >vrought oneA but tliescj 
not answering his purplSe, h<* em- 
ployed me to inspei’t and givii my 
opinion on them. In riiy experi- 
ineut.s I proved the presence of tin 
and iron ; the latter wa^i in a \ m-y 
mimite quantity : but from tlic pro- 
portion of the former the contract 
Avas supposed to be void. Tin*. o]»po- 
site party, however, being copper- 
smiths or castiTs, positively as.serted 
the impossibility of tbc union of cop- 
per and iron;* and finding, on iii- 
cpiiring of several persons in the same 
iray of InisincsB, that a similar opi- 
nion generally prevailed, 1 rehohi'd 
on making some experiment-, to 
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^rovo liow far it was possible to 
unite these metals. 

Jfirst mixed 100 parts of copper 
with two of iron, eoverinj*- them with 
rosin, and filling' the crue.ihle with 
powdered eluircojil. After beincf ex- 
posed to about 00^ of Wedi^woml’s 
theruioiiK'ter for a <[uartcr of iin hour, 
the mixture i^ave a clean lump of 
co])i)er not ([uite so malleable as when 
unadulterated, and with a redder 
i^rain. 1 then oiidcuvoured to aseer- 
tain Ikuv much iron the copper would 
take up, by eoveriii*'* 400 i^rajiis of 
pure copper with iron filiiio-s, and 
Idlin'*- the erueible as before. The 
produce was S80 i^rains, of a larije 
rtid i^rain, Imhbled in the in.sidc as 
if occasioned by coiitined air, with a 
cl(*an uneven surface, and possessiii^* 
nearly tin; malleability of zinc. 

'Hie next thin^^ was lo prove the 
existence of the iron by the usual 
t»roeess of anulyois. 'Hie increased 
wc'ilflii, Indeed, clearly proved its 
]>restMiee ; but I thouirlit the analysis 
noeessnry, to [inn*' that only the 
iron had entered into the eohipo.i. 
lion. As the iron 1 liad ni.ed for the 
forei»-oin!{‘ experiments uas sri«:ht]y 
oxidated, 1 fancied this ini;r|it )ia\e 
facilitated the union. 1 therefore 
sid)je(!ted 400 «-rains of copper co- 
vered with black oxide of iron (the 
crucible Idled with charcoal) to a 
strong degree of heat for half an 
hour. The produce was 520 grains 
of copper reimirkahly red, which, on 
analysis, nearly answered to the iii- 
ereased weight as metallic iron. 1 
consider the iron to have been the 
cause of the ct)pper having such a 
red appearance, from its partially 
oxidating it: it may perhaps, too, 
have had the effect of making it more 
brittle, by separating the particles 
tif nu'tallic copper. I further ascer- 
tained that Uus oxidation greatly fa- 
cilitated the combination." HaVing 
melted 400 grains of pure copper 
with a clean bit of thick iron wire, 
taking care to cover the crucible 
well, as in the former experiments, 
the produce was a lump of copper, 
ill the heart of which a head of steel 
(containing a proportion of copper) 
was found enclosed, with some loose 
l)it> of steel, on the surface of which 
a icw gniii:} of bud copper were to be 


perceived. The copper was very 
iiiullcahle, blit not so inncli so as 
when unadulleraled, and containing 
onlv 44 per cent, of iron. 

The formation of the steel may, of 
course, be accounted for by the cru- 
cible being fdled with charcoal, to 
prevent the oxidation of the copjicr. 

Although the union of these two 
metals is certainly not so perfect as 
that of other metals, yet 1 trust that 
those who credit these simple exjie- 
riments w'ill abandon the prejudice 
of there being any impossibility in 
Ihcir combination.* For my own sa- 
tisfaction, 1 have made several expe- 
riments in uniting copper with other 
metals ; and perhaps you may consi- 
der them sufiiciently interesting to 
give th(‘m also a place in your pages. 
\Vhat more particularly struck my 
atte.ntion, was the effect of arsenii* 
when melted with copper. It altered 
the colour without increasing the 
weight of the copper, being no doubt 
volatilized. 

1 Aiit»*d uith the, twt)hundn}dth part i 
<»f ar cnic, the ( opper was rnulered 
ivluter, softer, and more ductile, but 
not increased in weight. I 'idled 
with ten himdredth parts of arsenic, 
the copper, as in the former case, 
was not increased in weight, but be- 
came very white, and not quite so 
malleable. 

It may be necessarv, lunvever, to 
observe, llnit 1 iiscil the glass or 
oxide of arsenic, which might have 
facilitated its evolution; although, 
as the eruciblos were filled with char- 
coal dust, I thought this would have 
prevented any such effect. 

Copper muted with two hundredth 
parts of till was rendered less mal- 
leable, became of a flaky bright when 
suddenly flattened by hammering, 
was smooth in the fracture, and hail 
a colour inclining to yellow, and 
somewhat whitened. 

Copper united with two humlredth 
parts of lead assumed a briglit flaky 
appearance when hammered, and the 
lualleability was much dimiiiishcd. 

Copper united with two hundredth 
parts of zinc was rendered softer 
and less ductile, hut not so flaky 
us when united with either tin or 
lead : the fracture ivus of u dirty red 
coluiu*. 
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nOLLIXfi WILL. 

Sir, — I aildrossetl you on the IGth 
of xVpril, in reply to some of your 
iiKpiircrs, with a eoinimuiieation that, 
ill this neii,dil)ourhoo(l, tlierc is a 
flollin^ i\iill where tlu‘y mauufacture 
lead of a superior quality, for the 
Ijrevention of damp inwalls of rooms. 
Since then I liavc found, in perusing 
your valuahle Magazine, other in- 
quiries to the same purport, which 
has induced me to forward to you 
samples of the lead for the above 
purpose, that you may he enabled to 
show the said samples to any of your 
numerous Correspondents or friends 
that will take the trouble to call 
upon you. It may not be unnecessary, 
therefore, to point out the advantages 
of this lead. As soon as it is nailed 
on to the >vall, the place may be in- 
.stantly repapered or painted; when 
any alteration is made in a room, 
such as stopping up any door or 
>vindow, or the lireuking out of others, 
it takes, according to the ordinary 
metliod, a considerable time before 
the lime is bUlKciently dry to u<lmit 
the room lieing finished, hut, by ap- 
plying the remedy here proposed, the 
damp is etlcctually prevented, and 
the room may be nuished, cither by 
painting or papering, without any 
loss of time. 

1 am apt to think, ^vere it more 
generally known, it would be a valii- 
uhle article to painters and paper- 
hangers, and to those who wish to 
have a good room without being an- 
noyed with damp, 'fhe manufac- 
turers arc Messrs. Hutchinson and 
Rolling Alill Company, Patcly 
Bridge, Yorkshire. 

I remain, Sir, 

Your obedient servant, 

J. W. 

[The samples alluded to may ho 
seen on application at No. 55, Pater- 
noster Row. — EdU,'\ 


TUNNELLING. 

Sir,— I am the person who, on the day 
the Thames 'I'limiel Company aiinoiiiiccd 
their first meeting, iiiscited an advertiscf- 
ment in tlie Times paper, stating I had 
matured a plan for effecting the comple- 
tion of the tunnel unsucces'sfully at- 
tempted under the Thames at Uolher- 


hithc, projectnl hy the lute Mr. Dodd, 
or any other tmiiiel Vvhich miiitht l>e re- 
quired niuler theTle.unes, or anv oilier 
river. Attlictimcot niy in^'euiat; ilsis 
advertisement 1 resided in the naiuti N, 
and had not sclmj jour Maga/iiu', nbr 
did 1 know that the midei taking of any 
otlier timiiel was contemplated.' 

The idea of accompiisliing tlii.s under- 
taking first strnek me, when, in uiidei - 
draiuing the town I tlieii oecnpied, I had 
occasion to carry a deep di am under a 
considerable stream ot water. Knowing 
lluMuiIy survivor of the men whoweie 
employed in eoiidneting the excavation 
of tlie first mojeeted tnimel, T was ae- 
qiiainted Avith the cause of its failure. 
Confident iu the superiority of my plan 
over any that i liave since seen aiinouiiccil 
to the public, 1 proposed taking out a 
patent; but the etfect of nii mifortiinate 
lawsuit, in which I was then ein'agod, 
prevented me from piiisning my design. 
The disastrous coii'cqiiences tliat at- 
tended my lawsuit have deprived me of 
the means of obtaining a patent. My 
iiiotive for addressing this commuiiica* 
tioii is, to express my Avish to a\’ail iny- 
.self ot the co-operation of sonic respeet- 
ahle Kiigiiieer to join mein aceoniplish- 
iiig my object. My |dan is original, and 
has this superiority over others— no 
failure, can ]) 0 '<sil)l\ take place. It will 
effect the grand de.sideiatuiii, that ot al- 
lowing the crown of the arch to be nearly 
level Avith the bed of the river ; eonse- 
qneiitly the great objection to a tmmel 
will be avoided, tliat of a great acclivity 
and doelivity, ami rbe approaches Avill be 
coiiseqiuMitly contracted. 

^^lioiild any (hmtleman feel inclined to 
obtain fnrtlierinfoniiaiioiion thi.s subject, 
I shall be happy to wait upon him. 1 
must beg to observe, that though a man 
possess a small sliare of leaviiiiig, he may 
oe capable, of conveying some useful 
tbonglits, or of making some useful dis- 
covery, or by chance aecpiiie some, secret 
of nature, or some usetiil intclligeiiee of 
facts, of Aviiich more enlightened men 
may be ignorant ; the advantage of which 
may bi* lost to tlieiiinidves, and their uti- 
lity to the public, from a want of pa- 
tronage and assistance. 

A i^TAiT'OuusuiRi: Land-dkaini:u. 


“ ART OF WEAVING.*' 

While 'almost every arl. connected 
Avilli the cotton inaiiufaelures of 
(treat Britain has liad its principles 
investigated, and ilelaiLs ininiitcly 
explained, by scientilic men, the 
Art of NA’eaving, to Avliich they all 
refer, and uJib h may be said to lie 
the Ibiindution of the whole, ha.s 
hitherto been left ia the hands of 
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t]u; iiicro artisan, whose limited 
jiK'uiis and cdurution necessarily ex- 
clude liini from offcrin»' such a dcvc- 
Jopnient of its principles, and (dassi- 
licatioii of its different branches, as 
rlic importance of the subject, both 
in a national and scientltic point of 
view, obviously deserves. 

We are happy, therefore, to have 
it in onr ]mwer to annonnee 1o the 
inamifacturini^ interest, that this <lc- 
sideratimi has now been ably sup- 

) )lied l)v tlie labour and ini^enuity of 
Ur. Joim Murphy, of Cilasi»’ow, who 
has devoted much of his time and 
attention to the subject, and ^ivento 


the world, under the above title, a 
work replete with sound views of the 
principles of this interestiiijr art, and 
with illustrations of its details, not 
only by clear descriptions in vvritiin:*;, 
but by a series of engraved diagrams, 
explanatory of the various textures 
of cloth and of the apparatus em- 
ployed in their ]>roduction, from the 
graver of Mr. Maeliire. 

We have space, at present, only 
for this short notice of the work; hut 
we may be in<lueed, in another num- 
ber, to offer a more detailed account 
of it, and to support our opinion of 
its merits by a few extracts. 


ANSWER TO INQUIRY. 


NO. 61. — CONSTRUCTING REFLECTING TELESCOPES. 


Sm, — Your insertion of my So- 
lution of the (jcoinetrical Exercise,” 
induces me to trouidc you again. 

U is likely that several of your 
more able (Correspondents have al- 
ready (iiideavoured to supi)ly Mr. 
Barton’s numerous uants (sjjecified 
j)age.*l(). Number 61) respectiiiff the 
ijiannfaclnre of Specula for Reflect- 
ing 'I clescop(-s. ^ If, liowevcr, you 
have not yet received a communica- 
tion better adapted for explaining to 


Mr. Earton, Why a parabolic 
curve is necessary for the large spe- 
CJiliiin, and why a spherical curve 
w«)uld not do as well,” you arc at 
libcity to insert the folloNving. 

One of the fundamental laws of 
optics may, in reference to curve 
surfaces, 6e put into this form : — Tn 
the refkction of the incident and 
rejlvctfd rays form equal (nifties with a 
fmifrent to ike curve at the point of in^ 
cidence. 



Let A1>B (fig. 1} be a central section 
of a siiceuliiui perfectly parabolic, of 
wlikii I'D is tiic axis, D the vertex, and 
K the focus. Since, from the nature of 
the parabola, every diameter, GH, and 
its focal chord, 0‘F, make equal angles 
with (he tangent, ROE, drawn through 


its vertex, (r, every pencil of rays, HG, 
parallel to the axis, CD (which, accord- 
ing to the law specified above, is always 
reflected in the direction GF, so that tlie 
angle FGE equal HGK), meets CD, after 
reflection, in the same point, F, the focus 
of the paraboloid; con»cqueutly there 
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is lu) aberration of rays, no con- liuitely tlisiant is perfirl^ (lenciuiiiu!: 

fusion of iiim},"es, at tlic f(»ciis of a per- fordistinctness'^eonjtMiulj n|i()n tlie maf?- 
fcctly parabulie spcciiliiin. The uitiulc of the speculum aiul its rdler;ti»o 

which is there formed of mi object iude- power. 



The case is very different with the 
spherical speculum. In this case, Ali 
(^i^^ 2) beimr a central section of the spe- 
culum, ofAvliichCOis the axis, \) the 
vertex, and 0 the centre, it is evident 
that any nciicil of lays, IIG, parallel to the 
axis (reflected, aeeordiiij; to the funda- 
moiitiil Jaw, in the direction GK, so that 
t)ie aiiftle TGI; (vpial HGK] meets Cl), 
aft(‘r reflection, in a point, F, which al- 
wajs bisects GK. And since OK in- 
creases according as the point G i credos 
from the vertex I), the point F must 
advance outwards from its limit, the l>i- 
scctioii of I lie radius, 01), till the angle, 
DOG, becomes 60*' ^ licyoiul which, of 
course, single relieetion, so as to meet 
tlu axis, ceases. In a siiherical speeu- 
lum, tlicrefure, all the pencils of ravs 
coming from an iiidefinilely distant ob- 
ject, whicli are reflected from the cir- 
cumlVrciiee of any given circle whose 
centre is 1), meet at a point of the axis 
peculiar to themselves; that is, every 
cone of reflected rays has its vertex in a 


diflbrent point of the axis between the 
limit of the point F and 1). Tiiis ocea- 
siuns the ahcvriitiou of a sphevii al rellee- 
tor. A succession of images is thus 
formed, less periectly blended as the 
point F recedes from its limit nearest !•> 
O : eonser|nently no perfect image wliat- 
tivercan he formed by jiaraliei rajs re- 
flected from a spherical surface. lhi‘ 
confused image, however, wlueh is 
formed, appromdies perfection in ino- 
poition as the angle, l)l)G, is dinn- 
nished. Henee Mr. Darhm will readily 
peiTf'ive, that of specula tonned of the 
same materials, ami conuiining tin* saine 
<)iiaulity of reflecting surlacc, that is ihe, 
best which is a nortion of the largest 
sphere, 1 !tm, Sir, 

Vour mo.'t obedient servant, 
NA’IIIAN SIIOU'I. 


* In siieciila which have the same focal 
distance. 
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NO. 80.— STRENGTH OP ROPES. 

Sm, — I shall he miudi obliged 
to any of your Correspondents who 
will eoiniiiuiiicale where the most cor- 
rect infoniiulioii is to lu^ found re- 
speetiiig the iietual and couipurative 
8treugih of Ropes ? 

I am, Sir, &e. 

T. S. 


NO. 81. — CLEANING SILVER PLATE. 

8iR,--AVhat is the best method 
of taking tarnish off Silver and 
Plated Goods ^ The usual uiethod 


followed here is by ])olishing, hut 
this is very injurious to plalml arli- 
ele.s, espcciully to eiiuaeil or wrouglit 
work, &e. 

I am, Sir, 

Yours respeelfiilly, 

Kdinhurgh, October 20, \t2\. 


NO. 82.— WHITENING URAHS WORK. 

Sill,— In the process of Whitening 
Brass Work by hoiling, what is the 
best method of preparing the tin, 
aud the best ingredients to be usctl i 
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And is there any method of hoiliiig 
Iirass work white by u preparation 
of silver ? S. B. 

, NO. 83. — JOINT EFFECTS OF CON- 
DENSED AIR AM) (JUNFOWDEIl. 

Sir, — ^Thcre is, in page 217 of 
the first volume of the Ale«;hanics* 
Magazine, a i)lan for a l)oml) to be 
tired without a fuse, ^vhk■h is ac- 
coiiiplished by heat given out by 
foinmon air, (»n being siuldeiily co/i- 
f/ensfd by u l)low on the plug. I 
should w'isli to ask the opinion of 
some one more conversant with the 
pn>perlies of air than myself, whe- 
ther, if a l»ody of closely condensed 
air were allowed suddenly to exert 
its wliole force, in expansion^ on a 
ipiantity of gunpowder in a confined 
situation, it would not answer the 
same end ? 

'^I’he iiiauner in wliich tlie eflect is 
most proi»er to be tried ajipears to 
lui by the air-gun, in which, after 
being charged with air, a (piantity of 
powder (sup])osc the usual charge) 
may be ])laced between the roller or. 
stop-cock and the bullet. Hence 
arises another question, viz. sup- 
l)Osingthe t)ovv(ler will explode, whe- 
ther the velocity of the ball will be 
ctpial (by the united action of the air 
and powder) to the velocity it would 
acipiire by their actions added toge- 
ther ? As I may, perhaps, he more 
clearly understood if I say, suppose 
the velocity by air as mie, and by 
powder as one, whether, when com- 
liined, it will he equal to two ? Or, 
if not so much, to >vhut the dimi- 
nution may ho attributed ? 

F. II. 

Pcrcy-strcct, St. Pancras. 


NO. 81. — ^WATER WHEELS. 

Sir, — A Water Wheel is rcipiired 
for a weak stream, the whole full 
being thirteen feel ; I wish to know 
which description of wheel will pro- 
duce the greatest ellect ? and if an 
overshot will, what height of head 
is necessary above the wheel ? Or if 
the wheel called by some a tumbler, 
by others a balance-wheel, nhat 
ought to be its height ? 1 should 
also be glad to know, in either case. 


what is the proper velocity ? also 
what is the increase of expense and 
of effect by substituting iron buckets 
for wood ? 

A Subscriber. 


NO. 85. — VITREOUS STONE-WARE. 

A Voung Country Potter would 
feci highly obliged to any of onr 
(h)rrespoiideiits that would give any 
information respeetinj^ the compo- 
sition and process of making the 
Mtreous Stone-ware Bottles ami Jars, 
with the manner of burning and 
glazing them? 

CORRESPONDENCE. 

A Correspondeut, alliidin.G; to Inquiry 
No. 7B, respecting the calculatiuii of 
Hiiniiing Water, observes, that he has 
often seen tlie defect of rules for this 
purpose, and is led to believe, tliat no 
correct rule can be given to suit all cir- 
cumstances, at least not without paying 
sonic attention to tlie state of the atiiio- 
sphere at the time. The atmospheric 
pressure on the surface of the water 
varies one-fifteenth ordinarily, some- 
times considerably more. He imagines 
this must affect the flow of the water at 
any depth, and that the difference must 
he the most nearest the surface.’* 
Pliilo-Meclianicns wislies to know.wlie- 
thcr the improvements on Chronometers, 
by 11. G. Dyar (mentioned in pages 382 
and 412, vol. i. of the Mechanics’ Maga- 
zine), are yet introduced into England, 
and sold ? And if so, wlicre and at what 
places they can he procured ? 
r-^G. N. D. aud other Inquirers, are in- 
formed that the Supplement, eontaining 
the Index, &v. was puhlislicd at the he- 
giunlng of this moutli, and may be had 
by application at onr Publishers'. 
Coniiimnicatioijs ivceivcal from— W.B.B. 
—Thomas Wliiting-“Di.xon Valleiice— 

J''-— Jo'*" 

Woirab— — L. G. — B. — ^*1’. Porter— 
,f. S.— Ddijr-JuRms— G. Thuriiell— N, 
Spence — Scrutator — Au Old Fiiend — 
M. I). — One Pound (3iie — Q. X. — Utm. 
— W. Pond — A Reader in Leicester — ■ 
— Sjwglj^ — Unit — P. P. — Mechanics’ 
Frieiid-^. A — ^'roiichstone— 'F. M. H. — 
Every bod y — J ac:k H « ) r iier — Aaa.— S pecu - 
latur— John Young— H. T. F. Dice. 


Oonimunicationa (post paid) to br addressed to 
the Editor, at the Pahlishers', KNKIHTand 
L^CEY, 55, I’aterDoster-row, London. 

Printed by U,JItfNSLBy, Boit-conrt, Fleet-street. 
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** Ptib as the borrow’d beoai of ni'^on and itan. 

To loneLy, wanderiar. weary travellers, 

Is Keason lo the onuT. And as on high 
Those rolling llres discover but the sky. 

Not light ns here ; so Reason’s glimmering ray 
Was sent, not to assure ouc doubtftil vray, ' 

But guide ns ttpward to a better day.'* Ihydtn, 


APVAUATV^ FOU recovering FERMENTED LIQUORS 
WHEN SOURED 



Sir,— I send you a drawing, to^- perry, and even ale and porter, leav- 
tlier with a description explanatory lu^ out of the aucstion that unde- 
of a little instrument, which I l^t finable compound, London small br 
summer found of considerable utility table beer, very soon become, if in cask 
in a domestic point of view, and and in tap, extremely fiat and iiisipidi 
which may be equally so to that this state continuing: until another 
part of your readers who either brew change takes place, viz. the produc- 
themselves, or have occasion to keep tion of acidity, or transformation, 
in tap malt or other fermented li- partially or wholly, into vinegar. 
oupTs. It is a welUknown fact, a^- To remedy this evil mecnanlcal 
though not always the more agree* means have been resorted to, and 
able on that acbpunl, that cyder, patent cocks and vent-pqgs . Intro- 
roL.iii. p 
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duced without number. These^ how- 
ever^ only ^uard against the careless- 
neiss of servants, and are otherwise 
quite incompetent to the task, inas- 
much as some body, either fluid or 
aeriform, must be admitted above to 
allow of the liquor escaping from 
the cock below. When, however, 
the fluid has become hard, or, in 
another word, sour, chcmici^ means 
are called in ; and if they cannot 
bring back the spirituous out of the 
acetous stage, they can at any rate 
prevent the injurious action conse- 
quent u))on the internal reception of 
a fluid in such a state. To tins effect, 
a few gniins of the finely powdered 
bicarbonate of soda arc generally 
added to a t\imblcr full of tlic beer ; 
but should any rKjuor thus carbo- 
nated bo left for a moment, it is 
worse in flavour than before ; and as 
the degree of acidity varies every 
day, so, consequently, an increasea 
dose of the soda is necessary, and to 
hit the point of saturation exactly is 
one of no small difficulty. 

It is unnecessary to occupy your 
pages with the many objections to 
wluch this process is liable ; those 
who use it would, I make no doubt, 
rather be without it if the beer could 
be saved. To this effect I made the 
present machine, which in every re- 
spect fully answered my expectations. 
It is simply a generator of carbonic 
acid gas, a body well known for its 
quality of resisting puirefhctiou for 
a considerable length of time, and 
which, if absorbed by any liquid, 
renders it brisker and more palatable 
than before. 

Description, 

A is a cylindrical stoneware vessel, 
capable of liolding from three quarts to 
one gallon, or more if necessaiy; the 
si/e of the instnimcnt varying, of course, 
with that of tlie cask in tap, and per- 
fectly open at the top, with the excep- 
tion of a liin, ill which two notches are 
out; attached on the one side is a small 
reservoir, B, for coniaining a little water, 
and which may be thought necessary to 
purify the gas us it is generated ; this ves- 
sel, which need not be of a greater capa- 
city than a half-pint measure, has no di- 
rect communication with the other part 
of this apparatus. C is atiother vessel, of 
a bell shape, quite opeU at the bottom, 
aiid furnished with a doiAe,t0Pi moantca 
with cap and screw, to which the pipe, £, 


is affixed. D is one of two small piojtc’ 
tions, which sen'e to keep the bell dowl^ 
and steady it In its place. F is an union 

screw, which- is first made^ in the 
vent-hole of the cask, by turning with the 
. key, H. I isabason or vessel perforated 
at the bottom, and which is used to hold 
the marble or chalk for generating the 
gas. To set this apparatus at work, tir^t 
make the screw tight into the cask, G, 
which may either rest on its side, or be 
placed on one end, as in the drawing \ 
the latter I consider preferable ; the ca- 
pilbiy attraction between the fluid and 
the Abres of the wood not being in this 
way impeded, and asinall q uandty of water 

t loured on the top or head of tlie cask 
lelng sufficient to keep all tight. He 
condJy, remove the bell from the ontei 
cUse, and put such a quaniity of roiiimoti 
marble, oiibonate of lime, broken into 
fragments, about the si/e of a walnut, 
into the dish, I, as will two-thirds All it ; 
put tlic bell in its proper position, us ic- 

f irescnted; make the flexible tubing, 1<, 
ast; half fill the reservoir, B, with 
water, by one of the three apci'liires or 
necks with wliich it is hii nlsliCd ; take 
care to fit the coik in again quite tight, and 
connect the long pipe by mcaiis of the 
union joint to the screw, F; liaung 
done so, which will occupy but a very few 
miniitds, pour on the top of the bell, 
a quantity of dilute muriatic or sulphui ic 
acid, and which may b(H;o)n posed of one 
part acid to eight ot water, until the li- 
quor just makes its appearance at the toj>‘ 
of flieouter vessel^ takeout the cork in the 
reservoir, B, for two or three minutes, 
to suffer the common air contained in the 
bell to escape ; fasten it again quite tight , 
and tlia process is finished. It’ wilf now 
appear evident to any one, that as soon 
as a certain quantity of carbonic acid gas 
is generated in the bell by the action ot 
the acid on the marble, the acid liquor 
will be driven by the pressure inside inu> 
the outer vessel, a sufficient space foi 
which has been allowed between tiie 
two; tliere it will remain until the stop- 
cock atF, to which the rhumb and fliigei 
are applied, instead of the common vent- 
peg, is turned j wheri a quantity of fixcil 
air will rush into the cock to supply the 
place of the liquor witlidi-pwii. Should 
this stop-cock DC left turned on, an ab- 
sorption of a portion of the gas will be 
the only consequence ; and this, as be- 
fore stated, will only tend to increase tin; 
briskness of the liquor, although, in ge- 
neral, it will be better to turn it ofr. 
'Hic diluted acid having now got to its 
level, supposing a quantity of beer, or 
whatever it may be, to have been with- 
drawn, equal to the size of Inilf the bell, 
it is actively at worjk on the maible with- 
in, and would thus continue until. the 
• whole of this substance, or the licid. 
were expanded, olr, w will heir tter 
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cAse, until the pi-u^sue produced jmiu 
foif it between tlic two Teasels. When 
this gas is usc(l> another poitionis taiade^ 
and so on, until either tlie cask is 
emptied of its contents, or the acid neu- 
tralized ^ Should the lattm- be Uie case, 
the addition of a little nioie strong acid 
will produce an extrication of a fresh 
portion of the gas, provided there still 
remains some undccomposcd carbonate 
of lime ; hut if this is not the case, the 
bell mu.st be raised out of the larger ves- 
sel, and the basin, I, repleuisheu as be- 
tore. 

As T now fear that I have obtruded 
1 oo much upon your time and space, 

3 shall only add, that the expense of 
the gas, us ly^eiierated by this machine, 
will not, for a butt, be more than 
«'qual to half a gallon of the same 
Jiiiuid of ale, and that it will preserve 
the whole to any moderate length of 
lime froni the injury which must 
always attend the admission of cotii- 
moii air ; and that even the expense 
of the machine itself will not be 
jw'oportionate to the loss occasioned 
ni the common way. 

I shall take the opportunity, in a 
future Number, of giving a practical 
hint or two on a ready method of 
preventing liquors and home-made^ 
Moines, especially while in a state of 
fermentation, from passing so sud- 
denly into the acetous stage, and to 
which, in warm wcathw, tliey are so 
tery liable. Until then^ 

I remain, Sir^ 

Your obedient servant, 

P. Joyce. 

II, Old Conipton-street, Sbho. 


railways,* 

'lliere is no single. drcumstance so es- 
sential to the improiemecit of u country, 
as abundant and easy means ot intcinml 
communication. Part of the price of 
commodities always consists of the t-x- 
pciisc of biinging ihein from the place 
where they are made or rmsed to the 
market. In improved districts this 
amounts, in general, only to a small per- 
centage upon the first: cost; hut in rude 
and backward districts, unprovided with 
tolerable roads, it often eiiliances the 
cost of the article bi three or four, or 
even' ten times the original amount, and 
of course either greatly lessens or entirely 
precludes their use* Coal, for instance, 
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is not found within less than a hundred 
miles of London ; and had some more 
economical mode of conve>aiice than 
carting not been found out,^ this article, 
which is sold at 4 Us. a ton in the iiictro- 
pqiis, wonld have co>t six pounds — a 
price which would have been neai'ly 
etpiivalent to a prohibition* aitaiiist the 
use of this species of fuel. Siieh are the 
vast faciliticN wiiich navigation affords 
for the ti‘aiis|)oitatioii of commodities, 
that the coal of Gioiuestcrshire can be 
sent by sea at a cheaper rate to Jamaica, 
than it could be sent by land in carts to 
London. 

Ill early times the roads were mtU'C 
foot-tracks, and goods were univcmally 
carried on the biieks oi horses To these 
succeeded gra\ellvd loads for wheeled 
carriages, and the latter v\eit‘ followed 
by canals. A horse put into a wheeled 
carriage will draw, upon .i welL-inadc 
road, as much as tour hiir*<es would 
carry on their backs; but win n employed 
ill tracking a boat on a canal, he will 
perform as uiiieh work as tliirty horses 
111 carts, or as a hundred aiid twenty 
pack-horses 

Railways ai'e a much more recent iii- 
vention than ramils ; and for particular 
purposes, such as the convex ance of coal, 
stone, or other heavy commodities, down 
a short inclined plane, sloping at au 
angle of three or four dcgi*ees, they are 
decidedly superior As a mean.s of gene- 
ral communication, they are cheaper in 
the first outlay than canals, more com- 
modious in .some respects, and adapted 
to a greater X ariety ot situations ; but so 
long as horse-poxver was the only power 
employed, it, may be doubted wlieilier the. 
balance of advantage was not in favour 
of caiiaN. We are Quite satisfied, how- 
ever, that the iritrouuctjou of the loco- 
iiiotix'e steam power has given a decided 
superiority to railways. Indeed we are 
convinced, and we hope, by-and-bye, to 
convey some share of the roiivictioii to 
the minds of our readers, that the gene- 
ral use of railways and .steam -ctirriages, 
for all kinds of internal cnmniunicatldu, 
optMis up prospects oi almost boundleks 
improvcmvrt, and i.i de^tiiied, perhaps, 
to work a greater cliaiige on the state of 
civil society, than even the grand disco- 
v'Cry of navigation. 

'I'he value x»f the railway, as a medium 
of commiM'c'iuL eouimnnirutloii, lias not 
escaped the sagacity of Dr Young. In 
his Lcctui'i'S on Natural RtiiJosophy be 
says : — ** It IS possible tliat i'oad.s paved 
with iron may hereatier he employed for 
the puipose of expeditious travelling, 
strtce them isscarm/y uwf msistuHceto oe 
overcome except t/h/t of the air; and 
each roads will allow the velority to be 
increased almost without limit** 

Iron railways are of two description's* 
The flat rail or tram road consists of cast 
iron plates, about three feet long, four 
p2 
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inches brotMl, and half an inch or an inch 
thicks *vith a flaunch* or turned-up edge 
on. the inside, to guide the wheels of the 
carriage. Tliesc plates rest at each end 
on stone sleepers, of three or four hun- 
dred weight, sunk into the earth, and 
tliey aie joined into each other, so as to 
form a continuous hoiizontal pathway. 
'Iltey aie of course double, and the dis- 
tance between the opposite ‘rails is from 
three to four feet and a half, acccrdiiig 
to the breadth of the car or u asgon to be 
employed 'I’liC cdfre rnif, whicli is found 
Ui be superior to the tram lail, is made 
eitlici of \vi-ouiiht or cast iron, if the 
latter i«i u -ed, ilit* rails are altout three 
feet lo» p, till ee or four inelie> broad, and 
from OIK to two inches thick, and they 
are joined at their ends by ca.'it metal 
^ocl.e^fl atiiielied to the kh'cpers. The 
uniHT edge of the rail is geiicfalljy made 
wdrh H convex 'Urfaie, to which the 
wheel of tlie car ailapted by a groove 
made somewhat wider When wrought 
iron is used [which is found tobeequmly 
cheap with cast metal, ami greatly pre- 
fer?\ble in many re.spcct.s), the bars are 
made of a. smaller size, of a wedge shape. 


and twelve or eighteen feet long, but they 
are supported by sleepers at the distance 
of every three feet. The waggons gene- 
rally u.«ied run upon four wheels, of 
trom two to three feet diameter, and carry 
from 20 to .‘SO cwt. Four or five of them 
are drawn by one horse. On the dead 
level railway, coii.''tructed by Air. John 
Grieve for Sir John Mope, near - 

biiigli, which is one ol the most p.ei f.’ct 
in liriti*in, a single horse draw's fire 
loailed v-airgona, each containing .'Rtew't, 
of coals, at the rate of four iiiilr^ an 
hoar— in all seven tons and halfi vk- 
elu.Mve of the waggons, which we'vib 
three tons more. Reducing the ve'ixM*)' 
to two miles an hour, by Profmor I c-'* 
l;e*N rule, the hoi se should draw IJ tou'^, 
or l.‘i including tlie waggons. Mr. Ste- 
venson observes, that “ an oydinarv 
hoi-fie, upon a w'oll-constructfd railwav, 
on a level line of draught, will woMt 
with about ten tons of goods. Mr. Cal- 
mer, an Knglish engineer, gives the fol- 
lowing as tlic effect of a single horyr's 
draught upon diffbreut railways, at tt\'o 
miles and a half an hour : 


Laiielly tram roaa 

Surrey ditto 

Penryn edge rail. . 

Cheltenham tram road 

New branch of ditto, dusty. 

Ditto clean 

Edge railw'ays, near Newcastle . . 

lliis Table shows the great superiority 
of the edge rail, 'flie engineer ohsen'es 
too, that the vehicles were made in a 
very rude manner, and that were more 
care employed in their constructioa, the 
load might be much increased. 

Uailwiiys arc g<:neially made <louble, 
one for going, and the other for return- 
iug. 'J'he bread til of ground required for 
a single railway is from nine to twelve 
feet ; for a double one, from nineteen to 
twenty -five, 'llie expense of a double 
road, 'including the price of the ground, 
may he estimated generally at from 
:i00()/. to 5000/. per mile, or from one- 
hot/ to one-thitd of the expense of a 
canal. Mr. Stevenson says— “ The first 
expense of a canal will be found to be 
double, if not treble, the expcii.se of a 
railway : such are the difficulties of pass- 
ing through a well cultivnted country, 
aud especially of procuring a sufficient 
■iippiy of water in manufacturing dis- 
trictsj that four times the expense will 
ill most Cities be nearer tl’.e marK." ( Ale- 
niurial, p. 12.) We sneak here of rail- 
ways of the ordiiiaiy kind for the trans- 
portation of goods ; but it is probable, 
that one destined to serve ihu purpose of 
a grvat national thoroughfare, for vehi- 
cles of all kinds, quick aud slow, would 


Weight of tha load i^nd 
waggon in pounds. 

8,850 
9,000 
13,050 

15.500 
18,300 
21,900 

25.500 

cost at least twice as much. Even in rfaia 
case, however, the original outlay would 
certainly not amount to more than a half 
or a third of what would be required for 
a canal of such a magnitude as to afford 
the same amount of commercial accom- 
modation. The Union Canal has cost 
altogether about 12,000/. per mile; the 
Forth aud Clyde, if executed at thisdRy. 
would cost twice as much ; the Caledo- 
nian Canal, if w'e exclude the locks, and 
reckon only what has been cut, will ulti- 
mately cost aboiU50,0U0/. per mile. Even 
deducting what has been expended on the 
locks, aud on the harbours at its extre- 
mities. the expense will be nearly 40,000/. 
per mile. 

A railway from Glasgow to Dcrwick, 
125 miles long, projected in 1810, wa.^ 
surveyed by Mr. Telford, and estimated 
to cost 305,700/., or 2920/. per mile, 'fho 
estimated expense of a railway from Bir- 
mingham to Liverpool, distance 104 miles, 
surveyed within these few months, is 
350,000/., or 3365/. per mile. That of 
one from the Crawford Canal to the Peak 
Forest Canal, in Derby.shire, 32 miles 
long, is (50,000/., or 4700/. per mtle« A 
recent Carlisle Paper states, that tlie ex- 
pense of a railway between that city and 
Newcastle was estimated at 252,0001.9 


Weight of the load draws 
in pounds. 

4,602 

6,750 

10,084 

8,679 

11,765 

14,079 

17,773 
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or 4000/. var mile ; and Diat of a canal 
at 8^,000/., or 14,000/. per mile. A 
Hdlwav projected to nm from Maiiclies- 
terto Liverpool, .3;imiies, has been esti- 
mated to cost 400,000/., which is no less 
tlian 13,0<:0/. per mile ; but this iiichules 
a large amount for warehouses aud loco- 
motive engines. Lastly, a railway from 
Dalkeith to Edinburgh, including a 
branch to Fisherrow Harbour, nine 
miles and a quarter long altogether, 
will cost, accoraing to the recent esti- 
mate of Mr. John Grieve, 3h,8(i2/., or 
3983/. per mile, including the expense of 
five locomotive and one stationary steam 
enmne. 

Mr. Palmer, the engineer already men- 
tioned, has proposed a new aud ingenious 
species of railway, which deserves notice. 
It Consists of a single rail; or coutiniious 
rod, of the usual forin, but raised about 
tliree feet from the surrace of the ground, 
and supported by cast metal pillars^n'eiy 
len feet. ''Fwo wheeb with grtMived edves, 
and 24 or 30 inches diameter, run, the 
one before the other, upon this railway; 
and from the iron trame to which they 
are attached by their axle.**, two chests 
or remtarles made of iron are suspended 
by stiir rotb, exactly like panniers from 
the back of a horse. The ciiests hang 
very near to the surface of the ground ; 
the load which is in those chests beiug 
so low, that the centre of gravity is al- 
ways beneath the level of the rail, the 
machine, unless very uiiequallv losided, 
has no tendency to overset. 'I'hc prin- 
cipal advantages of this contrivance are 
the following :~A moderate fall of snow 
would produce no obstruction ; it could 
be earned over uuevkii ground, aud over 
small hollows or ravines, without cut- 
ting, embanking, or casting bridges, by 
merely lengthening or shortening the 
pillars; the lateial fiirtion, from the 
want of perfect narsdlelisin in the two 
opposite rails of tne ordinary railway, is 
avoided; and in many cases the rail 
might even be carried along the side of 
a common cart-road, with a very small 
additional expense. Mr. Palmer, who 
made some trials tvith a portion of rail- 
way formed in this manner, stares, that 
the effect produced by the draught of a 
single horse was nearly double of that 
prcmuced on the common railway, or 
45,000 pAounds, including the venicle. 
There is nothing in the nature of this 
nimhine to render steam power inappli- 
cable to It 

(To be continued.) 


KLEMBNTS OP AERIAL NAVIGATION. 

It is a singular circumstance in the 
history of the arts, that an invention 
at its first appearance is frequently 
pursued mth the greatest e^eme^. 


ana yet will afterwarrls be wliolh 
neglected for ycar«, until some happ^ 
iinprovcincut fixes it permanently^ 
the public attention. Many will re- 
mcmlicr the great zeal excited by 
the subject of aerial navigation among 
scientitic men, and the astonishing 
subsequent neglect of an art so im- 
portant, until the late revival of the 
subject by Sir George Cayley and 
other eminent philosophers.* 

The following statement of every 
thing important which has been sug- 
gested on this point, with some new 
views, is offered for the purpose of 
facilitating further inquiines. 

Vertical Motian^ 

1. The balloon being inflated with 
gas, descends by letting out a 
portion of it, and ascends again 
by throwing out ballast. To this 
method it is a radical objection, that 
the means of alternate ascent and 
descent are very soon exhausted. 

2. The air lu the balloon being 
expanded by heat, the vertical motion 
is produced by increasing or dimi- 
nishing the quantity of fuel. To this 
method it is an objection, that the 
fuel will ultimately be cxhuiisCecl ; 
also, if common air be used, the 
balloon must be of very large dimen- 
sions to support the car ; an<l if the 
air be any of the lighter ^gases, the 
expansion by heat is attended with 
the greatest danger. 

3. The balloon being inflated with 
gas, another is suspended below the 
ear, and into this the circumjacent 
air is forced by an easy mechanical 
contrivance, and is let out again at 
pleasure. By these means the machine 
descends upon increasing the density 
of the air, and ascends upon restoring 
it to its former state. ^Ihis method 
is worthy of *peculiar consideration, 
not being liable to the former objec- 
tions, and being analogous to that 
contrivance of Nature, by which fishes 
sink at pleasure, and rise again to the 
surface. 

Lateral Mot 'um. 

1. The most obvious method of 
producing a lateral motion is by 
taking advantage of the windM, These 
are-^ccasiomu winds ; trade winds 
between the tropics; the land and 
sea breezes, w'hicn« in warm climates. 
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set ftrom and towards the shore by 
day and night alternately ; the snpe- 
tier currents of air, which often 
proceed in a direction contrary to 
those below ; and the breezes, which 
commonly follow the direction of 
e^e^v rlw r. To these aids wcinay 
alfio'adtl the reinarkablc phenomenon 
obscr\o<l by ail aerial navigators, viz. 
that Ibc balli^on sinks lower than 
usual Avlien over water, and tliat 
it: has a tendency to keep the direc- 
tion of a liver. This circumstance 
may partly be attributed to the wind 
following tbe current, but principuUy 
to the specific gravity of air im- 
prcginiteu with aipicous vapour 
being diminished, and the tendency 
of the machine to the point of least 
gi’avitv. 

*2. l*lie very ingenious proposal 
lately made, of directing a balloon, 
like the tacking of a ship, by means 
of an inclined plane, is worthy of 
much conskleration. It is obvious 
that the additional weight of an in- 
clined plane may be avoided, by 
forming the balloon of some figure 
not a sphere ; thus, for instance, it 
may be an oblong spheroid, whose 
major axis is kept inclined at an 
an^de of 45 degrees to the horizon, 
by means of the weight suspended 
in the car. fiut a little calculation 
will show tjiat the lateral motion 
produced must be very small, and not 
sufficient to counteract any consi- 
derable wind ; for the whole verti- 
cal velocity in the ascent is easily 
computed, and is not large ; and the 
resolved motion in a lateral direction, 
being a function of the angle of in- 
clination, is still smaller, and much 
less than the velocity of any gale of 
wind. 

3. A great iiuinhcr of mcchank'al 
contrivances in imitation of wings 
and oars have been suggested, and 
even tried, but with a most discou- 
raging degree of success. Upon 
examining the cause of these failures, 
it is easy to see that the experiments 
have been made on principles funda- 
mentally erroneous. In the first 
place, tiie power has always been 
applied to the ear, though it is obvious 
that in such a case lh§ greatest part 
if the power is lost id giving the 
a rotatory motion round the 


balloon, and that the pm\Tr, ni'brder 
to be entirely effective,' shotJd.bf' 
applied in a line passmg through 
t/ie centre of present e of ^the whole 
syatem. In the second 'place, the 
mechanism imitated has . been , that 
employed by Nature in’ cda^il^g .a 
bird to fly, though it is phvious Inat 
the animal’s wings are contrived* as* 
much for si/tpport in the air^ as for 
lateral motion. 'Our whole attinilon 
should be directed to the meth^psm 
of fishes, whose air-bladders asilnii- 
late them to an infiated ballooti, and 
hi which the system is wholly con- 
trived for the purposes of horizontal 
motion, progression being produced 
by the rapid vibrations pf ilie.tsnl, 
acting like a single oar .upon the 
hinder part of a boat, .mien wc 
see the rapui progress made by the 
salmon against swif^st' stream, 
we should not despail!' of 'suepess; 
and certainly not on account of jijbe 
small muscular poiyer of we 

consider that the steam-'en/me, with 
the weight of ode conimdnds 
the power of four. It is indeed a 
matter of serious inoiury, >yhelher 
such a machine would not reqliire 
something more solid to work upon 
than a metallic poop, or 'Uiiy thing 
which the balloon eould snjppOrt/ ' Jtc 
is obvious that diuch advaht;^^ wyl 
be gained,, if aiiy 'mecliapl^ acting 
on the air shoula move with' 'much 
greater velocity than the balloon, as 
the resistance or power 'increases 
with the squhre of, the vclbcityj ' It 
will also be a matter of experiment 
what form of ballopp 19 least resist^ ; 
for the received systems on this 'sub- 
ject are umveraaliy allowed to'be'^- 
roneous, ns resistance 
fl r* ± hr (b beih^ nigativf? Vn 
clastic medium)* imd as it will pro- 
bably be found to'be a function of the 
figure of the body resisted. 


SAFETY COFFIN CASE FOR THE DEAD 

Sir, — Notwithstanding it is neces - 
sary for the benefit of manMnd, that 
subjects for dissection shoiilij be p)^ 

ration into wllose'hands 

people am to be entrusted* tUe^ caii^ 

not possibly be a niore unhappy sthte 
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of miud l^an that which is excited by the outside of the top. On this prin- 
ihe rapacious pillajerc of the last re- ciple I conceive ew-ry family mieht 
ipalns of a dear friend or lamented be in possession of one of such cahes 
relative. Tliere is somethinj^^ be- that, on the present system of irofi 
sides, so repuj^nant to the natural coffins, could not meet the expense, 
•feelings of civilized man in the pro- I am. Sir, yours. &c. 

fesBioii of sepulchral pilluger, that 'p pj p 

surely no punishment can be consi- Chatham, 
derea too bad for the brute who is so 


alnect as to follow the abominable 
caJliug, which, while it renders him 
dt for every species of crime, for the 
sake of the sacrilegious bribe it pro- 
oufes, is the means of turning the 
afflicting but wise dispensations of 
-Providence into the most heart- 
rending anguish, for which time 
itself has scarcely any alleviation. 
To prevent, in some degree, this ad- 
ditional misery to .the day of mouni- 
ing, put a bar to the disgraceful 
traffic, and excite legislative influence 
to meet the necessity of providing 
means ot anatomical supply, are the 
inducements which have caused me 
to trouble you with the following 
suggestion. 

Uon coffins are ceilainly inesti- 
mable in the protection they aflbrd 
against the robbery of gr9,ves, but 
they are both expensive and incon- 
venient ; few can purchase them, and 
* their duration must, ,in time, be pro- 
ductive of serious inconvenience in 
our churchyards, limited as they 
.jwe, and more limited aa is the.burial- 
ground^of a single family. 1 would 
suggest a Coffin Case^ mside of iron, 
formed of top, sides, and ends, but 
mo bottom, so as to^ admit of being 
,p}dcedl 7 ver the last coffin^ -contmunllj/, 
.wMch ls put into the grave. One 
would answer for the protection of 
all beneath, and, being sufficiently 
capacious, no inconvenience in point 
of size could happen. Purability 
WpUld then be a . desirable object, 
ai^the expense to a family consider- 
ably lessened, while clerical privi- 
leges would be retained as heretofore, 
.and, of consequence, clerical alter- 
cation prevent^. Many contrivances 
might be resorted to in order to iin- 
|ieae the lifting, of the coffin case, 
much, as having plates from the lower 
edge of the sides projecting in a 
horizontal direction, or a couple of 
iron )>ara on each. side fixed, or pass- 
ing through staj^ conneeted with 


SAFETY FOR THE LIVING AND DEAD. 

Sir, — It has ever been a matter of 
much surprise to me that any one, 
excepting he be a professional man, 
should be found to advocate the 
practice of robbing the graves of 
their dead. It is one of the most 
abominable crimes existing in this 
country — ^nothing can be more re- 
pulsive to the feelings of humanity 
and delicacy than the tearing open 
the sanctuary wiierein is contained the 
sacred remains of a liumiui body, and 
thus brutally disturbing the last rest- 
ing-place 01 man. I would ask, with 
our immortal poet, 

“ What guilt 

Cau equal violations of the dead it 
The dead, how sacred ! Sacred .is the 

• dust 

Of this heav’n- labour’d form, erect, 
divine \ 

This heav*n -assum’d, majestic robe of 
earth ! ” 

And none but the most hardened 
brutes, in human form, follow tliis 
horrible and revolting occupation. 
The dead, and in particular the re- 
positories of the dead, have, in all 
ages, in all countries, by all reli-* 
gions, and at all times, been held as 
sacred. A churchyard is calculated 
to produce feelings of a solemn and 
interesting nature, and shall we, for 
the pleasure of a few, allow it to be 
promned by polluted feet and still 
more polluted hands > But it is an- 
swered, in opposition to every objec- 
tion and argument which can be urged 
against this vile traffic in human flesh, 
that it is necessary for tlie procuring 
of subjects for the medical students 
at our hospitals. And can no other 
plan be adopted than the present 
shameful custom which prevails i 
Cannot our schools of medicine, with 
all their collected wisdom, devfse 
some method whereby they may be 
supplied ? No, they will hot, for 
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reasons too obyious to be mentioned ; 
but I think the followinfi^ will be a 
specific for all ihc evils which arise 
on the present dis«;usi‘uijr system : — 
Let every man who feels such a zeal 
for the improvement of our schools 
in surgery, that his zchl will carry 
him 80 far us to allow him to encou- 
rage robbery, and that robbery of 
the worst kind — let him leave by will, 
to any hospital he chooses, his own 
body to be dissected, lliis, 1 think, 
is but fair; for, as they would not 
scruple to cut up any man’s body 
they may get, however they may vio- 
late the tender feelings of nature, 
surely they can have no rational ob- 
jection to a plan which will not only 
save a vast expense (for they make 
a great cry out about the price), but 
be greatly conducive to the cause 
they so strenuously advocate, and to 
support which they resort to such 
barbarous and uniustifiable means. 

Thinking your Correspondent who 
accuses T. r. A. of not looking at 
the subject in all its bearings, has 
fallen into the very error he noints 
out, 1 have been induced to taae up 
my pen in ordet to put the subject 
in its true light 

1 am> Sir, &c. 

T. M. B. 


RtJTHVEN’S ECCENTRIC WHEEt. 

Sir, — ^In No. 63 of the Mechanics’ 
Magazine you have inserted an article 
respecting my “ method of procuring 
mechanical power,” under the title 
of Ruthvens ticcenlric Wheel, 

It is not necessary to inquire the 
“ why or the wherefore” you did not 
state, at the same time, that 1 have a 
patent for the invention, which you 
certainly had in your power to do ; 
but 1 am afraid this omission has 
made your Correspondent, “ \V, K. 
Shciislon,” rather, uiiiiitentioni^lly 
commit himself, us 1 find in No. ,66, 
which 1 only got to-day, that ibis 
desire to he consulcrcd the original, 
or at least the previous inventor, has 
induced him to come publicly, for- 
ward and state, ** that the same has 
been in action above two years in his 
manufactory.” Of course he is not 
aware that hc.thus.acklioifMges the 
pirating of my pAt^t dAwe two^ean 


He also states, Mr. Ruthvna is 
therefore, the first who has applM 
this power,” — ^he “ has six pair thus 
employed.” - This is information 
which was certainly uncalled for. 
The motive lor it 1 shall nut question ; 
but it undoubtedly too readily evinces 
a spirit of envy, and that, too,rat^r 
hastily, as l ' cannot conceive that 
your accoiuU of the iuveution, with- 
out any diagram, could have enabled 
him so promptly to assert that his 
was the same. My correspondence 
with him, however, will set that point 
at rest, and the reuton why it is to be 
inferred, that ** Mr. Rutliven is not, 
therefore, the first who has applied 
this power.” 

My motive for writing to you on 
this subject is chiefly to correct your 
omission, and prevent others from 
falling into a similar error with your 
Correspondent, Mr. Shenston. 

As 1 am extremely partial to your 
Mechanics’ Magazine, and one of 
its numerous well-wishers, I intend 
troubling you with some applications 
of the above power, with a sketch, 
to enable your readers to liavc some 
idea of it. 

1 am. Sir, yours, &c. 

John RuTuyEN. 

New-street, Ediuburgb, 

Dec. 11, 1824. 

[We really were not aware that Mr. 
B. had taken out a patent. We shall be 
glad to give a place to the commanlea- 
tioDS wmeh he promises.— £ix] 


BOOKBINDING. 

Sir, — If your Correspondent 
W. B. jun. at p. 201, vol. ii thinks 
he has made a discovery or improve- 
ment in the lettering of books, when 
he says that such words as ** ledger,” 
** journal,” &c. might be cut in one 
piece of brass, and worked off at 
once, ] can only say that such has 
been long the practice already. 1 
have some by me, cut more than 
twenty years since, on that principle, 
such as “ Charles XII.” ” Peter the 
Great,” “ Johnson’s Dictionary, ’** 
&c. &c. Indeed, such tools are to 
be found in almost every binder’s 
shop. 

I am. Sir, yours, &c. 

A Bookbindbr. 

BiitlibteiBcw Gose. . . 
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HGCHaNICAL OEOMETRY^No. IV. 
(Co&tiaucd from P«ge 19SJ 


TiiKonEif V. perpendicular to it« it will be a tan* 

If, from tlie extremity of any dia- ^ent to the circle in the point the 
meter of a eirolc^ we draw a line ^ameter meets it. 



If, from the extremity A of the 
diameter AB, we draw AD perpen- 
dicular to AB, it will l)e a tangent to 
the circle, or touch it in the point A 
without cutting it, according to De- 
finition 10, Part II. 

FVom the centre, C, draw any 
other line, as CE, to meet AD ; now 
the triangle AEC has, by its con- 
struction, the angle at A a right 
angle, or 90 degrees ; the angles at 
C and £ will* be each less than a 
right one 5 now, as the angle at A is 


the greatest angle, the side EC ii< 
always longer than AE or AC (by 
the Corollary to^fheorem vi. Part i.); 
hence, however near we make the 
point E to A, EC will always be 
greater than AC, which is the radius 
of the circle, and hence the point E 
will always be without the circle, and 
cannot coincide with it but in the 
point A ; therefore the line DEA. is 
a tangent to the circle, and only 
meets it in one point at A, but does 
not cut itk 



TflcongM yi. at the cireumfereace of the opposite 

The angle formed by a tangent segment, that is, it is equal to the 
and a chord drawn from the same angle formed by^ chords drawn 
point in a circle, is equal to the angle from the extremities of this ebord. 



iN'Qjjra£3. 




lo ineci in liie ciitIi: oii tiic oppusih* 
side to the angle formed by tlic chord 
and tangent. 

Let AB be a tangent to the point 
A, and A(^ any cliord drawn from 
the same point ; now, if wc draw any 
two chords, tvs AD and CD, from A 
and C to meet in D, the angle BAC 
‘twills be always equal to the angle 
^ADG. 

Having drawn the figure, as in the 
j» recoding page, cut out the triangle 
AI)(v, and apply the angle D to the 
point A, and let the line AD corre- 
sj)ond to the tangent AB, then you 
will find that the side DC will coin- 
cide with the chord AC; consequently 
the angle BAC is equal to the angle 
ADC.' 

Or, more geometricallv, draw CE 
parallel to AB, then (by'rtieorem iii. 
Part I.) the angle BaC equals the 
angle ACE ; now join AE, and draw 
AF perpendicular to AB or CE, then 
(by Tlieo. iv. Part ii.) CF is equal to 
FE, and hence the two triangles AFC 
and A FE arc identical, that is, the 
slde OF equals FE, and - the side AF 
common to both* triangles, and the 
angles AFC and AFE both right 
angles; hence tlvc angles A CF and 
AEF are equal, butACFis equal to 
BAO; consequently AEC, or itsequal, 
ADC (by Theorem i. Part ii.) will 
also 'be equal to the angle BAC: 
Vrliich \yas to be shown. 

Corollary 1. — Hence the an^lc 
any chord and tangent make with 
each other is equal to half the arc 
tliat chord subtends, that is, the angle 
BAC is equal to half the number of 
degrees the arc AC measures, for 
the angle Cl) A is equal to half the 
angle at the centre of the circle (by 
Theorem ii. Part ii.), which is the 
LniasuTC of the arc AC. 

G. A. S. 

( To be continued.) 


INQUIRIES. 

>0. 86. — HIGH AND LOW PRESSURE 
ENGINES. 

Sir, — I should be glad if some 
of your intelligent 'CoFrtSpoi^enta 
muld infoim me, through t|^e me- 
dintt of, your valutd>le Magazine, 


the .pare an Engine constructed on 
the High Pressure principle, with 
all its apparatus, of l20-horse power, 
worked by a pressure of 120 pounds 
on the square inch, would occupy in 
a vessel 140 feet in length between 
the perpendiculars, 27 feet in breadth, 
and J 7 feet in depth ; consumption 
of coal per hour ; and whether or 
not it would answer the purpose 
equally well as one constinctea on 
the Low Pressure principle, occupy- 
ing a space of 50 teet in the Icngtn, 
all the breadth, and all the depth, 
worked by a pressure of four pounds 
to the square inch. If the compa- 
rative weight of the two engines, 
boilers, &c. is added, the obligation 
will be still greater. 

B. W. 

Black wall. 

NO. 87-— BORING FOR WATER. 

Sir, — Your valuable work, the 
Mechanics’ Magazine, having been 
lately put into my hands, and ob- 
serving, in No. 19, some excellent 
remarks , on Boring for Water, the 
usefulness and benefit of which is 
generally acknowledged, but at pre- 
sent little understood (at least, in. this 
part of the country), I shall feel 
much indebted to any of your nume- 
rous Correspondents for a particular 
description of the best means in use 
for boring for water, and the imple- 
ments suited for tlie different strata ; 
and whether a windlass or an engine 
should be used in propelling the iron 
rods and implements. In situations 
where the water cannot be raised to 
the surface by boring, but may be 
found at some distance underneath, 
what would be the best and least 
expensive mode of adopting ? Is it 
necessary to sink a well as far> as 
the spring, or to any given depth ? 
and what is the cheapest sort of 
pumps suited for such purpose ? 

My object in this inquiry, though 
T profess to be at present little ac- 
quainted with the aetails of the sub- 

e t, is with a view to practice ; any 
ts, therefore, that may promote 
the system of boring in this part of 
the country, will be gratefully ac- 
knowledged by. Sir, 

your weU-wiifaer, ' 

Bketer. H. t* • 



“ ABT or 

IRON -MAKING. 

]\lr. Mushett, one of the most 
scientific and ingenious of our iron 
masters, has, in some late inquiries 
into the history of Che disr;overy and 
use of cast iron, appeared disposed 
to fix its date in England about the 
year 1550 ; before which time it ap- 
pears that the art of casting iron was 
unknown, and he supposes it to have 
been an English invcnlion. 

There were in England and M’ales, 
in the year 1720, he says, fifty-three 
blast-fiirnaccs employed in making 
17,350 tons yearly, or a little more 
than five tons of pig-iron each weekly. 
At that period fourteen of these fur- 
naces existed in the two south-east- 
trn counties of England, JKent and 
Sussex, where now one, at most, 
survives, near Battle. 

Mr. Mushett suggests, as a curious 
matter of antiquarian research in 
Sussex and Gloucestershire (includ- 
ing the Forest of Dean), and several 
other counties, to ascertain the date 
and place of erection of the first tall 
blast-furnace in England for the 
making of cast or pig iron. At pre- 
sent the size and numbers of tlicsc 
furnaces arc so wonderfully increased 
in Britain as to manufacture nearly 
half a mtUion Ions of pig-iron annu- 
ally,* with a consumption of pit- 
coal, in all the attendant manipu- 
lations, equal, at least, to live nullion 
Cons annually. T. M. B. 

ART OF WEAVING.’^ 

■ When brieily noticing Mr. Mur- 
phy’s excellent work on this subject 
in our last, we made a promise, 
Bfhjchwe now proceed to iulfil, of 
giving a more uetailcd account of it, 
and supporting our opinion by a few 
extracts. 

A short Preface is occupied in 
giving an account of the origin of 
the Art of W 9 ^ving» and its intro- 
4iuftioh.anfl]irogres9in this country. 

. .. , VyUJi,rcspfict,** says Mr. M. “ to the 
prdeeskes or manipulations of weaving 
as conducted by the ancients, nothing sa- 

:# We suspeit this calculation has not 
been recently made. The amount of the 
Riunfacture for the present year is eer» 
tmly muclk'gmtcr.-«-£DiT.' 


WEAVING.” 'hjp 

tlsfactory can be hei td from histoi y, al- 

though it is highly probable that they were 
either thp same, or similar to those at 
pre.seiit practiaefi by the natives of India. 
One thing, however , is certain from tlu ir 
fables and sculptures, that the Egyptians, 
Greeks, and Itouiaiis, spun their yarns 
with the distaff and spindie ; and it has ^ 
been remarked, that these simple imple- 
ments have been used for Hpiniiiiig in all 
the countries which have been ditHOvered 
by navigators for the last three centuries, 
'fhey arc still employed by the natives in 
the East Indies, ana they weie coininoii 
ill Scotland in the middle of the last 
century. 

“ That the art of weaving was un- 
known ill Britain hefoie the Homan sp- 
vasion, at least for the purposes of 
clothing, will appear from tne tollbwing 
cuiious picture of its inhabitants at that 
period, drawn by tlie greit |)oet Milton. 

“ At Caesar's coming hither,' says he, 

* such likeliest were the Bn tains, as the 
writers of those times and their actions 
represi'iit them, in courage uiid warlike 
readiness, to take advantage by ambush 
or sudden onset, not interior to the Ro- 
mans, nor Casibelau to Caesar; in wea- 
ons, arms, and skill of encamping, cm- 
attling. fortifying, overmatched; their 
weapons were a short spear and light 
target, a sword also by the side ; their 
fight soiiictimea tii chariots, faiiged at 
the axle with iron scythes, their bodies 
most part naked, only painted with wood 
ill .**uudry figures, to seem terrible, as 
they Uiought ; bnt if pinched by enemies, 
not nice of their painting, to run into 
bogs up to their necks, and tbgre stay 
many days, holding a certain morsel in 
their mouths no bigger than a beau, to 
suffice hunger. Their towns aud strong- 
holds were spaces of ground fenced about 
wit h a ditch, and green trees felled ovei - 
thwart each other; their buildinas within 
were thatched hoUscs for themselves and 
their cattle. In peace, the upland iuha- ^ 
bitants, besides huntinu, tended their 
flocks and heids, but with little skill of 
country aflair.'' ; the making of cheese 
they commonly knew not ; wool and flax 
they spun not; gardnery aud planting, 
many of them knew not ; clothing tln.*^ 
hbd none but what the skins iif beasts 
affonled theinr, and that not always ; yet 
gallantry they had, painting tlitir own 
skins with several porti allures of beast, 
bird, or flower.’ 

** AfUT the Romans had obtaiued a foot- 
ing in Britain, they established a WooHci 
manufactory at Wincbesier for clofblnA 
their armv, and also taught the iiativa 
the art of weaving and the culture o' 
flax. The Saxons afterw ai da introduced 
the mannfactufe of semal kinds doth, 
chiefly ;iicw.'doinesticT.'{UiuqptBfS4‘/'B 
which is said to be ti^ couu- 

'terpanes." » " 

** LitCUfertliBriUkMmQl.weavin in 
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Britain till early in the fourteenth cen- ever, from Andei'soa’s Progress of the 
tviVY, when Jack of Newbury introduced Artb aud Science^, and otherSi will exhi- 
the iiianufEu:ture of broad woollen cloth, bit the state of the cloth mauufactare in 
which was afterwards protected - and Enro;ie tiom this p riod till the end of 
encouraged by King Edward 111 , and the seventeenth century, when a new era 
W’hich has ever since been the staple of may be said to have coiiimeiiced in the 
England. The following extracts, how- history of the arts in Britain : — 

ANNO 

1209 Venice gains the silk manufacture from Gieece. 

1248 A company of wool merchants settle in London. 

1253 Some niie liiieii made in England. 

The latter end of this century the better sort of people wore woollen shirts ; 
the most considerable citijseiis gave not above one hundred litres for a daughter’s 
portion. But l oiv, .lays Latnamma, wc wt‘ar linen. The women wear silk 
gown.s, sonic of which are embroidered with gold aud silvvr. 

Table, linen was scarce in England. 

1305 ’The city of Louvain in Flanders, with the adjacent villages, were said to con- 
tain above an hundred and dlty thousand journeyuicii weavers. 

1327 The first bro;ul cloth maile in Kngiand by Jack of Newbury. 

1331 KiugKdwajd ill. resolves to promote a woollen inanui;u‘tory in England, and 
to this end liritigs seventy familiesof Walloons into England. 

1336 'IVo Biahant weavers settle at York with the king’s protection; as it may 

prove, said the king, of great benefit to us and oiir subjects. 

1337 Laws enacteil for encouraging the wovlien luaiiiilacture in England. 

Holland gains purl of sa>d mannfacture from Flaudcrs aud Brabant. 

1339 Looms set up in Bristol tor woollen cloth. 

1348 Norwi. h eminent in the worsted manulactiire. 

Fmich fashions introduced into England. 

1351 Foreign weavers numerous in lAindou. 

1376 Woollen chith made in Ireland. 

1380 The city of Louvain loses its luanufacmre} by an iostirreetlonof ibekimiifyMBO 
weavers. 

1386 A company of linen weavers established in f^udon. 

1390 Coarse cloth made at Ki iidal. 

1.398 Foreign woollen cJoili first prohibited in Phiglaiid. 

1436 Coventry eniiiieiii for the woollen and cap miiuiifiicture. 

14.5.5 Some silk manufacture carried on by women in England. 

1488 Woollen cloth not to he exported until fully diessed. 

1519 Spain lose.s her woollen mauufnctnie, which she has not been able^to regain te 
tills day. 

1521 France first gains a silk manufacture. 

1^3 Hemp and flax ordered by .statute to lie sown in England. 

1537 Haliiax in Y« ikshire commences the x^oollen manufacture. 

1549 King Edward VI. encourages foreign Protestan(.s to settle in England, viz. 
walioons, Germans, Freiicli, lialiaiis, I’olandeis, and Switzers, wbomoeli 
advance nianufactures and traile 

L567-8 Persecutions of the Protestants in France and the Netherlands, under the 
Duke of Alva, di-ive many of them into England, where they ebtabllsk a 
variety of inaiiufactures. 

1582 Value or woollen eloih exported from England, 200,0001. annually. 

1590 Manufacture of sail-cloth first Introduced into England. 

1597 Logwood, by law, fornid to be used in dyeing, but afterwards foond ta be of 
great us»e. 

1608 Silk w’orms brought into England. 

1614 Dyeing cloth in tlie wool first invented. 

1619 ’lapestrvwork first introduced into England. 

1620 Broad silk first manufactured. 

1622 The woollen mamUaciurc in a declining state. 

1624 ’fhe Dutch make woollen cloth to the amount of 25,0001. a* year. 

1641 Ireland spins linen yarn for Manchester, who returnsit to them made iatodelb. 
1643 Bow dye or scarlet first made. 

1646 The French begin their manufacture of fine woollen clotb, under the pelroMfe 
of Cardinal Mazarine, at Sedan. 

1650 ’The worsted manufacturers of Norwich incorporated. 

1654 The fine broad cloth of England sent to Holland to be dyed. 

1663 Forty thousand men, women, and children, employed in tUk-throwuif is asd 
near London. 

1666 Burying in woollen estabUihed by law. 

1667 DyeiBg and dressing wooUen eloto perfected in EoflaDd by one Brewer from 

tlie Netherlands. 
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AN>iO 

Tlie Scots send Alien varo to Enftlanct. 

I'670 The wear of muslins nrst introduced. 

'ilie linen manufacture, began to be cneoiiraged in Ireland, whcu* it is \ery 
cousidtrable. 

(635 Seventy thousand i-efu^ees came from France on the revocation of the edict of 
Nantz n»y which edict the Protestants there enjoyed the public and fiec 
exercise of their religion), and settle in (?reat Britain and Ireland, bnuginj^ 
with them the b1es*«iiigs of industry, and an extensive knowledge in m.>K 
manufactures yet unknown there; of these two thousand aie supposfdio 
have Kone to Ireland. The whole number who, for conscience sake, 
their unlive country, arc said to have been l!i00,000; they distribuictl iheui- 
selros in Holland and Braiidenlmrgh, where they erected tlie fabrics of cloth, 
serges, stuffs, dinggets, cranes, stockings, hats, and all sorts of il)eing ; ami 
among them were goldsmiths, jewellers, watchriiakei', and c.irvcrs. Mauj 
sctiled in Spital fields, Loudon, where they erected the nianufiV'tiiie of silk, 
and hclned to people the suburbs of Soho and St Giles By tl’.em w'as intro- 
duced iiieart of iiiak big crystal, which was entirely lust to Fiance. 

1C&6 A law to prevent the exportation of Kiiglish wool, and the import .tlcti of Iri>h. 

Hemp, flax, linen, thread, and yarn fioin Ireland, admitted diitylVcc. ('Ills 
law gave rise to the now happy state of the iiiieu inauafacturcih Ireland.) 


** From these extracts it will appear, 
that Britain and Ireland were first in- 
debted to the bigotry aifd persecuting 
spirit of the coiitiruMKal powers of Eu- 
rope, in I he .si.xteenth and Meventeeiith 
centuries, for many of the useful arts 
which tlicy now enjoy, and which laid 
the foundation of some of our most ex- 
tr'iisive iiiaiiufactures. 

** The cloth manufacture made little 
progres** in Scotland till after the Union, 
when it was greatly promottsl by the f<»8- 
t^ring care of the iMiard of Tnistecs, 
which was establislied by charter at Edin- 
burgh, in the vear 172/ , fur protecting 
aud" eiicouragiiiy the Scotcli manufac- 
tures and fisheries. Tlie greater part of 
the goods manufactured in Scotland, 
however, were made of rui«*ii yarn, till 
about the year I7:i9, when a biaiich of 
the silk tra‘(le from Spitalfields, Loudon, 
was established at Paisley, where it was 
brought to such perfection, especially in 
tlie more light and fanciful kiiuN, that 
ill a short time Paisley silks not only ri- 
valled those of the south, but had a pre- 
fereuceiii all the markets in Europe; and 
this laid the fomidatioii for that exten- 
sive knowledge of fancy weaving, for 
which the tradesmen of Paisley have 
since become so famous, and which has 
uowspiead over the west of Scotland. 

“ About the ^ame period, the lii- 
creasing demand for cotioii goods in- 
duced several individuals to attempt a 
more ample supply of yarn, to meet an 
extension of this branch of manufac- 
ture ; but all without success till the year 
1767, when Kichard Haigreaves, a weaver 
in, Lancashire, invented the cotton jenny, 
which, though at first it contained only 
eight sbindies, was afterwards enlarged, 
so as to contain 20, iHd, and even HO. 
And about twoyeais afUTthis invention. 
Sir Richard Arkwright improved the 
rainning of aitton sud faitner, by the 
spplica^ti' of ^ %vater for the moving 
power, Ac. together with the addition of 


rollers, and other modifications of the 
machinery. The extension of this rising 
manufacture now became so rripid, that 
ir would soon have felt a serious (dieck, 
had not die disc'oVerics in cliemistry, 
w'hich were made about tlie saiiic time, 
coinc in to its aid, pariiciilarlv iu the 
processes of dyeing und bkMcbiiig; by 
the latter of which, the manufacturer 
was enabled, instead of a p'oeess of 
some mouths, to bring his goods to the 
market in the course of as many hours 
after they came from the loom. These 
inventions and discoveries, together witli 
the improvements in calico- printing, the 
discharging of colours, pnrticiilariy of 
Till ki^ red for Baiidaii is, the upplica- 
tion of .steam tor the tnoviiig power, and 
iiiiiuincrablc oilier dbeovenes in mcclia- 
iiic.s and cliemLtry, u hich would fill a 
volume to give in detiiil, have coutri- 
buti’d, within the last forty years, to 
raise the cotton manufixcture to a state 
of perfection and extent unknown iu the 
liistory of cominerce.” 

In the body of the work, Mr. M. 
proceeds to explain the Art of 
Wcaviiijj as it exists now in Britain 
at the present day, in all its branches, 
and furnishes such a store of facts 
and details rc.spccting them, as has 
never yet (to our knowledge) been 
before the public. The heads of the 
different chapters will suffice to show 
our readers the great value and ori- 
ginality of the information contained 
ill them. 

Chapter 1. treats of the Construction 
of J..oom Mountings, Draughts andCord- 
ings. Substitutes tor Treadles. Chapter 
II. of Tweeling, Regular Tweels, Satin 
Twecls, Fancy 'I’wcds, 'ruriicd or Re- 
versed 'J'^celihg. Chapter III. of Lind 
Work. Chapter IV. of Doruick and Dia- 
per. Chapter \'. of Double Chilli. Cfiap- 
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tor VI. of the Manufiictare of Corduroys, 
Velvets, 'fhickseti, &c. Chapter Vfl. of 
Crossed Warps, Gauzes, Nets, and Lap- 

g !ts. Chapter VI II. of Spotting, (]om- 
on Spots, Paper S|K)ts, Allover Spots, 
rocades. Cut Striprs, and Seeding, 
haoter IX. of Flushing, Dumb Seediiigs, 
pushed Stripes, I'liecKs, and Borders, 
nushed Net'*, aud Duuiu FiowerH. Chap- 
ter X. of Coinpoimd Mountings, with 
their Draughts and Cordiiigs Chapter 
XI. of the Draw Loom, Draw Loom Pat- 
lerns, and Fiower Lashing. And Chap- 
ter Xll. contains Calcuiaiioiis and Tables 
connected with tlie Artof Weaving ; such 
.IS for finding the Quantity of Weft on 
iuiy nuin .cr of Lashes, and at different 
Breadth.'! ; for shewing the Quantity of 
Cloth on any number of Lashes at 50 and 
tiO Shuts in an inch, Ac. Ac. 

As a specimen of the superior 
style in which the work is written, 
and as well adapted for quotation, 
we shall extract part of what the 
author says on the subject of Pattern 
Drawing. 

This i.s perliaps the most important, 
n't well as the most delicate department in 
the whole course of fancy weaving ; for 
it is oil a judicious selection and' exten- 
sive variety of patterns, combined with 
economy in tiic disposal of colours, that 
t)ie success of the manufacture will ulti- 
niatelydcpeiid. The manufacturer, there- 
fore, tliougli no designer himself, should 
pos.scss a competent Knowledge of draw- 
ing, or at least of hand sketching. This 
would nut only improve his taste, but 
would enable him, when any new or 
.striking objects occurix^l, to coinmuni- 
cate his ideas with precision t6 the pat- 
tern ^Irawer, and to make a more taste- 
tul .selection from the productions of 
others. This is, iii general, the case in 
France; and the coriscnueiice is, that 
French patterns are usually distinguished 
for the case and elegance of iheir style, 
while the greatest economy is observable 
in the use of the materials of which they 
are inariufacturcil. 

On the otiier hand, the qualidcationa 
a pattern drawer, wlio would excel in 
his profession, are by no means of a 
vupcrficial nature. A facility in sketching 
or deliueatiiig any object that may pre- 
sent itself, whether nutural, artificial, or 
imaginary, combined with a thorough 
knowledge of the principles of weaving, 
at least with these branches with which 
he is moie immediately connected, are 
iudi.spen.sable requisites. The pattern 
drawer, like the poet and the painter, 
ought to possess an unlimited fancy, and 
a strong and lively imagination; to be 
deeply impressed with the beauties and 
charms or Nature: and to be able to 
I raw from thence Uie piindpal effect of 


his designs. A Chaste taste also Is a« 
necessary in the pattern drawer as in the 
manufacturer ; and this will be greatly 
heightened and improved by a little know- 
ledge of geometry, particularly of sym- 
metry and proportion; for nothing caa 
be more offensive to a pei son of genuine 
ta.ste, than a pattern or picture crowded 
with ail incongruous assemblage of dls- 
toi ted objects. 

“ The first attempts of a learner in 
this art should thei-efore be to act]iiire a 
facility in sketching a variety of simple 
objects, such as straight lines, circl^, 
ovals, and 'bther curved figures. After 
he h'ds made some progi*ess in these ex- 
ercises, he may proceed with copying 
from good sketches, particularly, at first, 
from the most simple specimens of that 
kind of patterns to which his attention 
is to be afterwards directed. It must, 
however, be observed, that when he lias 
attained as much practice as enables him 
to sketch from his own fancy, he should 
be very cautioUs at first, both with rc- 
.spect to the objects which he selects for 
his designs, and the manner in whicli 
they are to be disposed ; for on his taste 
and judgment in making these experi- 
ments will depend, in a considerahlr 
degree, his peculiar style afterwards. He 
will therefore derive much advantage, in 
the early stages of his progress, by pro- 
curing as great a variety of appropriate 
objects for his patteiiis as possible, such 
as leaves, flowera, fruits, .shells, Ac. 
which may be copied either from draw- 
ings or the originals ; and from this fund 
he will afterwards, with a little modifi- 
cation of their forms, be able to give a 
considerable diversity to his designs ; at 
the same time he ought to avoid, as much 
as possible, a certain sameness of style^ 
which is sometimes found in the produc- 
tions even of the best drawers. 

** Harness patterns are, in genera], 
first drawn on common paper, of the 
same size that they are to occupy on the 
cloth, which is ascertained by taking 
their dimensions from a reed scale, aim 
these are denominated sketches. For 
patterns which are to be all white, the 
sketches may be finished with a black 
lead pencil, either shaded or not, as the 
pattern drawer may find occasion. In 
drawing sketches tor allovers, or other 
kinds of running patterns, particulfli' 
care must be taken, where the stalks or 
other members joiq, to avoid stifrne.<ss or 
unnatural turns, and to observe that 
none of the parts be too much crowded, 
nor improper vacancies left. At these 
joinings, the stalks, Ac. may be conB*'^' 
iiued Beyond the limits of the sketch until 
they be completed, or until their curva- 
tures or bendings be accurately ascer- 
tained, and then transfenred by meanimf 
a bit of spare paper to the op^site 
of the pattern. 

« For coloured patterns, a rough sketch 
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u coinmonW drawu out ou coarse paper, 
wtiich', after all the necessai'y correctious 
are made, is traced on clean drawing 
gaper, when it is ready for colouring. 
The method of tracing these sketches is 
iis follows : — Prepare a sheet of wove 
writing-paper by rubbing it over on one 
side, ni'ht with sweet oil, and afterwaids 
with ground verditure ; when it is di*) , 
lay it on the cleau drawing paper, and 
orei* it the rough sketch. Then with a 
blunted steel point trace over all the out- 
lines, and a very hue delineation of the 
pattern will be produced. This done, 
the different colours are laid ou with 
«'amel''s hair pt'ncils, agreeably*’ to the 
taste of the inaiiiifacturcT, or to the style 
of work to which the patterns arc to be 
applied. It is necessary to observe, how- 
ever, tliat, as in many kinds of patterns, 
particularly those intended for low priced 
goods, the vreatest economy is fieqoeiitly 
iiecessai'Y in intioducing the colours, the 
pattern drawer's chief study should be to 

f wdduce a» much effect with as few co- 
ours as possible. 

“ Pattern drawers have also frequent 
occasion to copy extensive patterns from 
the cloth, such as coloured shawls, pine 
plaids, ^:c '['his is easily effected by Jay- 
iiig'u sheet of transparent paper over the 
pattern to be copied, uirough which 
every object and colour will be distinctly 
seen, atid traced with a black lead pen - 
cil ; it may be aftei wards transferred to 
a sheet of clean drawing j>aper, by means 
of a tracing paper aiiu steel point, and 
coloured in the same manner as the ori- 
ginal. For present use, a* sheet of silk or 
tissue pa|)er may be brushed over with 
sweet oil until it be ail thoioughiy wet, 
and when dry, it will be fit for use. Bat 
this paper will soon tnrii dim by ex- 
uosureto the air, the following recipe 
nas been recommended in the Panorama 
of ArtsA — ‘ Take one quart of the best 
recti Aed spirits of turpentine, and put 
to it a quarter of an ounce of tiie .sugar 
of lead Anely powdered; .shake it up, 
and let it .stand a day and a night ; \heii 
pour it off, and .add to it one pound of 
the best Canada balsctm ; set it in a gen- 
tle sand heat, and keep stirring it till it 
is quite ini.ved, when it will Ik* lit for 
brushing over (he paper, which in ahout 
lour days will be tit for u^c. ^Phe paper 
I eiidcret^ transparent is that wliicli sta- 
tioriilra call bank post ; but when gieat 
nicety is required, tissue paper, winch is 
'.jtill thinner, will be proper. Before it 
is brushed over with the mixture, after 
having been made damp by laying it over 
anotbejr dainp^sheet of stionger paper, it 
should be pasted by the edges upon a 
frame* and suffered to di7.' 

“^rhe pigments used by pattern drawers 
and designers, aie, in Kueral, the same 
as those which ara made up into cakes, 
aud sold in the shops under tlie name of 
water colours. In water colour paiiii- 


ings, iiowever, such as flowers, land- 
scapes, &c. the pigments employed are 
chiefly 'he iran’*parent kind, and the dif- 
ferent .shades are wrought up by repeafetl 
fouchuMif the pencil, till they have ac- 
quired their tuli e fleet -, but in the 
sketchc:^ lor patterns, tlie colour-^ iniisi 
he all opaque, or of such a h(»fjy as :na\ 
be eHsily laid ou the paper v. itli only one 
touch of the pencil, and at the same tune 
.•stand distinct, without allowing one4o 
appear through or blend with another. 
Colours, therefQie, t^liich arc naturaUy 
tr.tn.sparent, must be made opaque, by 
iiiixhig with them a little flake or utUtr' 
flne wliite 

“ The colours used for design! iij% hovv- 
cter, ought to be rather of a serui-traris- 
pareiit nature, that they may not only 
work freel) and expediiion^ly with the 
pencil, hut that the fl(l\ver-(a^ller may 
lie able to sec tlie lines ol the de-igii- 
paper distinctly through them Some of 
the Ijoudon designers have indeed car- 
ried tliis idea so far, as to have their de- 
sign-paper transparent, and to paint the 
pattern on the back with opaque or body 
colours. 

** til drawing sketches for fno<t kinds 
of harness patterns, it is of con.siflerable 
importance that the eoluui s on the sketch 
be adapted, a.s nearly Sts po'«sibie, to the 
tints ot the materials of which they arc 
to be fabricated on tliecloili. 'i his would 
often prevent disappoinlinent in the ma- 
uufactiiier, who, without considerable 
exjierieiH C, is liable to be dreeued by a 
brilliant rli.s))lay of colouring on the 
sketch, wliicli cannot lie reali.sed in (he 
loom; and this i.s more p.iiticiilarly the 
casein the cotton nianuAwiiiro, which 
doc.s not adinii of .such abeaiiiifiil variety 
of lints as cither .silk or worsted, 

“ Faltcrii drawers, therelme, gen«- 
rally ])rcfer colours of their own prepa- 
ration to tho.se .sold in cake.<!i, nr>i only 
oil account of economy, hut that they 
cun more easily obtain those tints, and 
of fhitt consisti nce, wliicli tlii.s .•'pecics of 
drawing leqnircs. Foi these reason.s, it 
may not he improper heie tointroduae 
a list, with some usetii'i reinaUs, of those 
pignicijits which arc iiin.'>t cominoidy em- 
pli))C<l in watci colour paint ine, leaving 
to the aitist the choice of those which 
may seem be.st siiiterl to that hi .inch of 
niaiinfacture in which he is mure iinrnc- 
diatcly engaged. 

“ The principal colours used in water 
paintin'.; are yellow, oiange, brown, rad, 
purple, liJne, given, Idack, and white; of 
the .seven first of winch there i.s a great vu^ 
rictyof .sli:ide.s, bcsidc.s thcircoinpoiinds*." 

Tlie illiistralivc plates, criirraved 
by iMr. Maclurc, from driiwiin^s fur- 
lushed by the author, i-ontuin nearly 
twohunJreduiid Aftvrlitrereiil figures, 
executed with g-tcat eioarnt'.,' and 
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ii.!curacj, and senre to render the 
wroiic altogether one of unrmlled 
utility to our cloth^maaufaeturers of 
t^very description. 


aORSTlNO A HOOSBBAO. 

It is justly alEnned by some wri« 
ttira ou natural philosophy, that a 
certain quantity of water, however 
small, may be rendered capable of 
exerting a force eciual to any psign* 
able one, by increasing the height of 
the column and diminishing the base 
on which it presses. Dr. Goldsmith 
observes, that he has seen a stroug 
hogshead split in this manner. A 
small but strong tube of tin. twenty 
feet high, was inserted iu the bung- 
hole of the hogshead. Water utis 
then poured into the tube till the 
hogshead was filled, and the water 
had reached within a foot of the top 
of the till tube. By the pressure of 
this column of water, the hogshead 
burst with incredible force, and^ the 
water was scattered in every direc- 
tion. 


OOLI) LEAF. 

It requires three hundred thousand 
of such gold leaves as are commonly 
used in gilding to make an inch in 
thickness. The tehuity of Gold Leaf 
is so great that it is, in some measure, 
transparent. When it is interposed 
between the eye and extenul objects, 
iliey are distinctly perceived, of a 
greenish colour. 


large and small HORSEAt 

Animals draw by their weight, and 
not by the force of their muscles- 
'ITie hind feet form die fiilcriiin of 
the lever, by which their weight acts 
against the load, and the power ex- 
erted, is always proportioned to the 
length of the lever, the weight re- 
roimiing the same. Large animals, 
therefore, and other azuraali, draw 


more than small ones, even though 
they have less nmscnlar force, and are 
unable to carry such a heavy burden. 
The force of the muscles tends only 
to make the horse carry continually 
forward his centre of gravity, or, in 
other words, the weight of the animal 
produces the draught, and the play 
and force of its muscles serve to con- 
tinue U. 


SINGULAR PROPERTY OF THE 
DALANCG. 

The following curious property of 
the Balance is mentioned by Ael- 
iham. If a man placed in one scale, 
and enunterpoiseu by a weight in the 
other, press the beam upwards, he 
will thus cause the scale in which he 
stands to preponderate. 

C.D. 


HOW TO FIND THE MA0XIFT1N6 
POWER OF TELESCOPES. 

Put Up a small circle of paper, an 
inch or two in diameter, at the dis- 
tance of about an hundred yards; 
draw upon a card two black parallei 
lines, whose distance from each other 
is equal to the diameter of the paper 
circle. Then view through the teh»- 
copc the paper circle with one eye, 
and the parallel lines with the other, 
and let the parallel lines be moved 
nearer to or farther from the eye till 
they seem exa<*tly to cover the'siuall 
circle \iewcd through the fclescope. 
The quotient obtained by dividing the 
distance of the paper circle by the 
fbstance (»f the parallel lines *froH| 
t*io eye, will be the magnifying poRer 
cf the telescope. A little practice is 
necessary before this I'xpcriment can 
be made with aci?uracy. 


Sfl Corrr^spmtifnts in ournext. 


( ommimiruliun* {poM pnid) to bn addreaml to 
ti c iMli'cr. Htrha Publjsheri*, KNIGHT aaS 
LACr.V^ 05, PatemoBter-roo, London. 
iT.nted W. noU-euQrt,FlMt-«tvwt 
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VLAN FQR ASCENDING RAPIDS IN 
RIVERS. 

Tike attention of the citizens of 
Puiladelphia has recently been a 
good deal oceupied with a Plan of 
Colonel Edward Clark, for Ascend- 
ing Rapids in Rivers (an account of 
which Colonel Clark has kindly 
transmitted to us), and thereby iin- 

£ roving the navigation of the River 
Delaware. 

It may be necessary, for the infor- 
mation of some of our readers, to 
mention that tlie Delaware, from its 
magiiit mie, extent, and ramifications, 
iiiul Iron, the fertility and pros- 
perous state of the country inter- 
sected by it and its tributary streams, 
claims a rank among tlie most im- 
yiortant ol the secondary class of 
American rivers. From the facilities 
which its navigation affords, as high 
as til le- water, Philadelphia derives 
its chief prosperity and greatness. 
Rut from tlic teriniiiation of tide- 
water upwards, and the number of 
rapids, the benefits to that city of 
the intercourse with the circumjacent 
country arc at present exceedingly 
limiteiland unimportant. It appears, 
however, from a Report made to the 
Ciovernor of Philadelphia, by three 
intelligent surveyors, that there is 
no fall on the Delaware wJiich may 
not he made passable with safety. 

Colonel ('lark’s plan for securing 
an aseending navigation in rivers 
thus obstructed with rapids, is thus 
briefly descrihed : — 

He proposes to cut, wherever it is 
necessary and practicable, a chaiuiel 
of suflicient width and depth for the 
passage of boats, &c. in the bed of 
the rfver, past such rapids as may 
impede their navigation. 

When the beds of rivers v/ill not 
admit of being broken to the requi- 
site extent, he recommends that the 
water should be collected and con- 
fined in channels to answer the same 
purpose,by means of slightly elevated 
^ving and side dams, inclined and ar- 
hinged appropriately to secure the 
object, so as not in the slightest de- 
gree to impair the downward passage 
ol‘ arks, rafts, boats, 

JBuoys are to be stationed and 
constantly maintained at the head of 


each rapid, for the purpose of direct- 
ing the descending craft to the en- 
trance of the channels. 

At the foot of each rapid a tow- 
boat is to be stationed, which, by 
means of the current acting on pad- 
dle-wheels, windlasses, ami a chain 
or cable anchored at the head of the 
rapids, is to tow the ascending craft 
or boats over the falls or rapids. 

The action of these tow-boats is 
illustrated by ll« prefixed en- 
gravings. 

Fig. 1 is an elevation of the tow-boat 
with another boat in tow. 

Fig 2 is a biid's-cvc view of a tow 
boat, with her api>c‘iidages. 

AA represent the fraiiie-woik for sup- 
porniiir the shaft and paddle-wheels. 

(Wf The paddle-wheels. 

A, 'Hit* windlass. 

r, The drum. 

ddf Friction j oller'^, 

e, A pnide-roller Tor directing the ac- 
ce.s.sjon of the clhiiii or caiile at tlie bow 
of the bout. 

A/i, Pivot -boxes uud pivots of the 
wheel-shaft. 

ii. Chain or rope extended to the whole 
length of the r'ai)id. 

Fig. .H, M'he manner of passing the rope 
lound the windlass and di urn. 

A paj’ty of gentlemen who went 
to Trenton to vvitaess an experi- 
ment made with llie above appara- 
tus, report of it as follows ; — 

“ The machine drew up with case 
a Durham ]»oat and a large barge, 
containing sixteen or seventeen per- 
sons, in a rapid part of the falls, at 
the rate of a mile and a third in an 
hour. W ith the same or nearly the 
same facility it could have drawn up 
three or four Durham boats, and, 
by the enlargement of the cylinders 
or windlasses, and paddle-wheels, 
the velocity and power could be very 
considerably increased. After pass- 
ing the rapids, the boats were drawn 
with ease into slack -water above 
The tow-boat is about forty feet long, 
and nine feet broad, live paddle- 
wheels are ten feet in diameter, and 
are furnished with twelve paddles or 
buckets each, vyhich are about six 
feet long and sixteen inches broad. 
Tlie cylinder, or windlass, of the 
main shaft, is three feet in diameter ; 
and the action of the current on the 
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paddlc-w heels was such us to cause 
them to revolve twelve times in a 
minute.” 

The report of another party states 
that they witr.ccsod au experiment 
made by (h)lonel (-lark, on the Mill 
Rapids on the Susfpiehannah River, 
“ by uliieh he eon* eyed or towed 
over the said rapids, against the 
current, a keel-boat constructed to 
navigate the said river, about seventy 
feet ill length and nine feet in breadth, 
together with a large-sized canoe, 
fourteen men, and about a half ton 
of ballast, with a boat of about 
thirty lectin length, aiul live 10-12 
feet in breadth, supplied with a pair 
of paddle-wheels. Tlicy a<ld their 
belief that the apparatus “ would 
have towed ten tons in addition to 
what it did.” 

Dr. W. B. Ewing, who w-us pre- 
sent at a third e.xperiineut, at tl»e 
Trenton Ealls, says that the “ boat, 
in that instance, ascondeil with very 
considerable velocity against the 
greatest rapidity of the current of 
the fall'*, lowing atV'r her a largo 
scow, with thirty or forty persons on 
board ; and that, in his opinion, her 
power was fully coinpetont to liavc 
taken np three such scoivs, loaded in 
a similar manner.” 

If there be any places in which 
the tow-boat cannot be advanta- 
geously used, Colonel CJlark proposes 
to eonstruct .^ide-ciits and locks, to 
extend the navigation past such situ- 
ations. 

Where bars or shoals interrupt the 
navigation, (’olonel Clark jiroposcs 
to construct wing- dams obrnjucly 
acro.ss part of the ri\er, so as to flood 
the water baek to a sufficient depth 
for the passage of hoai.s over them. 

'riie Colonel’s other iniprovcrncnts 
extend priucipally to the removal of 
the rocks in the channel of the river, 
in such manner that the navigation 
shall lieeome easy and safe at all 
seasons of the year, except when it 
may be interrupted by extraordinary 
natural occurrenetjs, such, for in- 
stance, as the prevalence of ice, 
floods, &c. Where three, two and a 
half, or even tw’o feet water, can !)c 
collected in the channels of rivers. 
Colonel Clark is of opinion that 
Bteam-boata of a light draft may be 
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applied to na* igate them ; and he ii 
streiigthenef' in this belief from the 
circuinsl.Tiv c that a steam -boat, 
called the, (’hambly, of 50 horse- 
power, 153 feet deck, 30 feet bourn, 
and drawing only three feci water, is 
at ]»resent slu*ee^sfnlly navigating 
the shallows of the River Richelieu, 
in Lower (.aiiadii. 


TJIK .SCREW QI'ESTIOV. 

Sir,— AK rceahly to what I fornunly 

{ miioi.sed, and hein^srill faitlur stiinu- 
aied by T/> |>o.«>? script in yonr last Num- 
ber, 1 now sir down to i;ivc >oii iiiy 
opinion upon that question, which has 
drawn forth "O mnrli wi» and e;ood liii- 
inonr finm your C'orresp. inlerits. 

Pre\ ions to that (jnestion heini; started, 

I had for jiM iyloeg liine lostercd an 
opinion rc^aidbigthe gn|Xiii'>iuy which 
a long screw^-diiver poshcsses ’ over a 
shoit one, and, to inukc iny.ielf more 
competent to explain the e:ui‘-e of this 
suptTioiity, I hjn(‘ liiid eiiiij>^iiy enough 
to p'*rfonn a s(‘Mes of exjierii/sents, m 
order to determine with gi eater pi ecision 
liow far I may have bc(‘n rf)n eei in that 
opinion, and these e.xperimenN liave 
tidly I oallstMi all that 1 had lunnerly en- 
tertained on the suhleel. I shall first 
describe to yon the natin e of these expe- 
riments, and then prficeed to shriw how 
this snjK'rior ease, which we feel fioni 
w.^'ing a instead oi a strew- 
<lnve>\ can be accounted for. 

Inti) the, puppet-heads r)f a lathe t 
placed a diii'tr and .screw; this screw 
was placed into a block of hard wood, so 
ns to adiuit the screw into it wlieii acted 
upon i>y the driver. Into the handle of 
the driver I fixed a lever, ind to this 
lever I attached weights, until I com- 
numicated motion to the .screw. Now I 
invariably found this motion to he. the 
same in the short as in the long screw- 
driver. The.se experiments were tried 
hy a great vaiicty of screw-drivers of dit- 
terent lengths, and po«sessiiig very dif- 
ferent degiTf .s of ela.sticily. All t]ji.i, 
you will perceive, is completely at vari- 
ance with what tlie goncrality of arti.^ans 
inn.st have experienced, and to explain 
this seeming paradox we now proceed. 

3’liat adiivcr, when in the Jict of turn- 
ing a .screw, may be con.sideied as a lever 
of the first and second kinds, of wliich 
the axis of the screw i.s the fnlcrum or 
pro]>, and the semi-diarneter of the ban 
die the longer arm of that lever, 1 have 
no doubt ; but .since both rlrivcrs have 
their handic.s alike, it appears to me ex- 
ceedingly eiTomoiis to consider them as 
a le\cr at all. Since both the long and 
short drivers arc placed under similar 
ciroomstaneesin tbatrespecti the adwa- 
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tage gained by each being common to 
both, can prove nothing for or against 
either ; and, as in the case of any other 
mathematical proposition, this equality 
may be thrown aside. Hcucc the exist- 
ing difference consists only in the elas- 
ticity. Suppose, then, the elasticity of 
the driver to be expressed hy the number 
20; if the resistance of the screw were 
ezpre.s.scd by tlic same number, it is evi- 
dent that, on applying the driver to it, 
we would onlv have to apply a force 
equal to the ela>ticity of the driver, so 
that its reaction would conimnuicaie mo- 
tion 1o the screw, or at h ast \v(j«hl pro- 
duce an equllihriuin between the power 
and I esisiaiice ; so that, upon the sliuhtest 
additional force upon the diiver, motion 
would commence in the screw. But since 
where the points of elasticity end, fiac- 
tuie begins, so in this case we could not 
iinpi esN motion upon the screw. 1 1 almost 
always happens that the elasucity of the 
drivel is gi eater than the resistance of the 
screw. Snppfisclhcii the elasticity express- 
ed by and the resistance by IJ; now, if 
a force is applied to the driver equal to .5, 
it is evident that the remaining eUstieity 
and resistance will be exactly expressed 
by the numbers 25 and 7 ; ami its .soon as 
the remaining resistance, namely 7, is 
extim'uislied, and the slightest additional 
force is applied to the driver, motion will 
iiistiintly commence in the screw. Now, 
as after'this motion has begun, the driver 
will still possess a portion of its elastic 
power equal to IH, iniiius any iiulefuiitely 
small quantity, ami this leihainiiig elas- 
ticity preserves the hand soft :iiid easy in 
its position, J ap|)relu‘iid that it is from 
this alone the supposed power arises. 
Wiiat still farther contirms me in that 
opinion, iudc|)emlci)t of the above expe- 
riinents, is, that having no exact method 
of deterinining thoalnc of the power 
impressed upon the driver by the hand 
(for, according to the phy>ical' force cm- 
j)lo}‘ d, the resistance will incn*:i.*!e or 
diminish), we naturally suppose the 
greater s»»ftness ami ease which we feel 
111 the elastic diivcr to lx; a real increase 
of its p»)wer. As the diff’eieiice of elas- 
ticity, too, exists ill a more proiniiieiit 
clep'ce ill the long than in the ^hort 
driver, we become thereby the iiioie 
susceptible of that su|)eriur ease in the 
one case than in the oilier. It is from 
this very reason that two chairincii carry 
a.sedan chair much mure ea.si IV upon elas- 
tic than non -elastic b.ir.s ; althoiiKh, to 
speak cone- tly, there is no sneh thing in 
natUi'C us n peifcetly non-elastic body. 
For the dame reason, a man cariies a 
«ack of couhs with greater diihculty than 
a hag of dour; and Ur. FianUliii declared, 
that he always lay more at case in the 
water than in a feather bed ; and for the 
same reason docs the quarrier much 
more easily move a stone with an elastic 
bar of wood than with an iron punch or 
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crow-bar. It is no uncommon sight (in 
Atild Reikic) to see two porters, eager 
to catch a fare, running with their sedan 
chair, and mutually keeping the step to 
its hobbling motion. Query, could they 
do tills if tlie two poles upon which it is 
carried were much less ehvstic? Now 
the ease which we feel, in the cases above 
alluded to, does not proceed from the 
one load being lighter than the other 
(for we suppose them the same weight), 
but because the body is better enabled to 
bear the strain of the one than of the 
other, from its supporting the softer 
body on a greater number of points. 
Hence wc are apt to e^clailn, “ This 
loud fecl.s ea.sy— I could cany more.’* 
The whole, however, is a mere decep- 
tion, arising from the imperfect manner 
in which wc employ the manual force 
exerted, or from the want of a inoie 
exact method of determining its real 
value. Few of your readers arc imac- 
qiiainted w'ith optical and acoustical de- 
ceptions, and why may not .'•imilar decep- 
tions exist in thci ascs above meniiontd ? 
A-propos, and just in the nick of time 
(() ! I mean the nick of the sciew), 1 
pciceive that I have no les.s aiuhoiiiy 
than your Correspoiiileiit R. N. at page 
;i74, vol. I., who has exactly anticipated 
me on this subject. When speaking of 
the wheelbarrows, he says—* ‘ 1 observed, 
that on stony and uneven grounds a heavy 
loud wa.s very fiistrrs/ihig to the arms and 
slionlfters. It therefore occurred to me 
to apply spRiNOS to tfipm, whereby the 
men were enabled to wheel niueh heavier 
loads with ease; so much heavier, 'iriAT 
I tiOTMoRF. CAPACIOUSFARROWS WADE.” 
He adds, “ I haveii-ed these spi iiig bur- 
ro ws scvcralyears ,to the satisfaetion of the 
labourers'' And now, Mr. Kditor, taking 
the above \icw of this interesting subject, 
the fact is, J. V. has been “ sudieiently 
explicit in the first in stance see page 
12fi, Number iA, and pag(‘ fin, vol ni. 

’J'hi.s property of the elasticity of bodies 
is absolutely necessary for tlic pre.^ena- 
tion of the system ; and we cannot .-uf- 
liciently adiuiie.and adore that Being 
whose oiiiniseieiit eye foicsaw that eon- 
fusion and irregularity which must neces- 
sarily exist ill a system who-se jjarts are 
11011 -elastic. Without this projici ty no 
machine could po.ssibly exist ; lor it is 
beyond the power of man to eonstruct a 
machine whose parts, when in motion, 
will harinoni/.e with each other with per- 
fect mathematical precision.^ There is a 
continual bending and .«pinigiiig of some 
part of the machine or other, and were 
this not the case, the machine must 
either cease to move, or it must be 
broken to pieces. 

Having said .so much, let me, if it be 
your pleasure, have one word in return 

to your Currespondeiit D. H. In Y. 

He says, p. 12fi, vol. iii. — ** If, then, we 
suppose that the upper part of the driver 
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should in one revoliuion pass through 
three inches, while the lower part should 
only pass throinjh two inches and a half, 
the power will be as much greater than 
it would be if the driver were noii-elastir, 
as is greater than or the power of 
the driver would bcincKniscd by its elas- 
ticity as h’ to i>.” Now, Sir, this is what 
1 call noiiMUise, since the reaction of the 
foi ce impressed by the hand iiinst exactly 
return the same force upon the sciew, as 
1 have already shown. How, then, can 
he assert that it will be (according to his 
hypothesis) as 6 to h? 'J'he thing is ab- 
solutely impossible. He adds another 
absurdity. ** If thi.s distance f meaning 
the distance between the spirals) be 
stated at one-cighili of an inch, then this 
power would travel three inches (mean- 
ing the upper part of the diiierj, or 
twenty-four times as far in the same 
time as the resistance; the power would 
therefore be mechtinicaily multinjied ‘24 
times.” But let me tell him (altliongh I 
am only an operatixe ine(Ii.iiiic), that 
this Draneh ot his philosopliical know- 
ledge has nothing to do wit li 1 lie question, 
since both screws and drivers are af- 
fected by the very .same law, and conse- 
quently nothing can be deduced Irom 
them, for they destroy each other in 
their effects; in shoit, tney are siuiilaily 
situiited as regards eacli other, .'^gain, 
the upper part of his diiverniove.soxer a 
space, which lie represents by ,1, while 
. iiiat of the revolution of the scruwnioxes 
only through a space equal to 2^. Would 
not this difference of spare, passed over 
by the upper and lower parts of the 
driver, ineriwsc so as, in the course of 
a few revolutions, to twist thedrixer to 
pieces? Here, then, lies hi^ (loiiali, 

and let Mr. D. H. In Y raise him if he 

can 

1 am. Sir, your obedient .«>'crvant, 
Nicol Dixon. 

6.3i, RedlJon-strcet, Clerkeiiwell, 
December 22, 1824. 


Our fiiend N. D. will find Iiis solution 
of the que.^tion well supported in tlic fol- 
lowing coininuiiication 
Sir, — So much has been said about the 
Srew-driver or Turn-screw, that it is 
high time to arrive at some eonclusion 
on this puzzling subject ; and I offer my 
opinion for that purpose, ns follows 
It is fully proven, that if the lever 
which is applied to the oljject to be 
turned can be ns conveniently acted on by 
muscular power, at or near to one end 
of ex*er so long a piece of timber, as at 
the middle, or the other end, thcic will 
be no conceivable difference in the labour 
requisite to the turning the piece of tim- 
ber; all that is sought after is a conve- 
nient place for ** agood holder purchase*' 


and freedom of action. (Videvour frontli- 
piece to x ol. 1 1 .) The solution of the Turn- 
screw question iloes mtt lie wiliiin ilie 
various coiisti netioii of luni-Rcrews, but 
in tbe manner by lehi^ muscular powers 
can be bnxuglit to act on ilieiii. The 
anitoinical f'nimation vi the hand, and 
the .«:mall bones which unite it to the 
fore-arm, as also ihc tx\(» bones of the 
fore- arm, with ail the imi.«rular powers 
of the whole, are capable of a vast vc/- 
riely of active powers, and exactly at 
many (tc^i ecs of power, .so that there is 
.seal eely any alteration of position xvith- 
out a x'ariationof power. I argue, there- 
foie, tliat it is the increase of power ^ 
through convenimre of grasp, wliicn 
in.ikes the sole distinction between using 
a short turn-screw and a long one, and 
prodnevs all the liabilities which your 
various e.^.say.s on the subject liaxe so in- 
geiiiously explained. 

1 am, Sir, your obedient servant, 

Charles Hayter. 

IC, Buckingliam-strcet, 

Pol tlaiid-road. 


WAUMINQ AND VKNTl LATINO 
BUILDINGS. 

Sir, — ^T liere is no subject more 
tvorthy the attention of the public 
than the very ineffectual methods in 
common use to xvariii and ventilate 
onr apartments, and the very com- 
mon complaint of smokv rooms, 
and drauglits proiluced from tho 
wrong position of doors and win- 
dows, wliieli subject us to the alterna- 
tive of beinjr stifled by the one, or chil- 
led by tbe other. Indeeil 1 lui\e been 
often surprised that, amon.:f all our 
iiiodern improvements in buildings, 
bO little lias been done ^vilh re^.'ird 
to the inconvcnicpces felt under the 
present system ; many inctliod.s have, 
indeed, )>ecn proposed for warming 
our workshops and manufactories, 
but fexv of general application to 
domestic purposes. 1 am, therefore, 
induced to call the attention of your 
numerous Correspondents to the 
subject, in the hope that some gene- 
ral plan may be adopted for the com- 
fort of us all, as well as from motives 
of Iiuinanity, in puttiiij,^ a stop to 
that system," so cruel in itself, of em- 
ploying children to sweep our chim- 
neys. If it was on no otner account 
than this last, I would recommend 
to the perusal of the public in gen#- 
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ral, some plans laid down in a pam- 
phlet lately published, on the differ- 
ent systems of AVarmin*' and Veriti- 
latinfjT Building, addressed lo the 
economist, tlic invalid, the desirer 
of safety, and*thc lover of comfort, 
by G. P. Boyce. An extract or two 
from this production may not he 
uninterest in^f; indeed the whole is 
written in a style that at once com- 
mands our attention and convinces 
us by its reasoning. At page 11, 
the author observes — “ That the 
present mode of obtaining warmth 
IS defective in an eminent degree, 
every one, however unwilling to 
confess himself in error, must be 
innately eonseiou*^^. A more bung- 
ling and incllieient process was, per- 
haps, iicv'<T devis(‘(l, tliaii that l)y 
whieli it is attempted to raise the 
temperature of an apartment by 
means of an open fire in a grate and 
chimne y of the modeu construction ; 
nine-tenths of the heat produced by 
the one being, from the very nature 
of things, immediately carried off 
through llie channel of the other ; 
and the remaining tenth, slowly 
coinmimi<v'ite(l to the air of the 
apartment, is just snflicieiit to eon- 
vert every apertuni aiul crevice into 
a trap for colds, fevers, rheumatism, 
and all the disorders arising from 
a checked perspiration.” 

Agaki, speaking of combustion, 
and the necessity of a supply of 
oxygen to muiiitain it, he says — 
“The lire or combustion in the grate 
is continually drawing to itself fresh 
supplies of atmosplieric air, and 
consequently tlic nidiation of heat 
in lln)se tlirections is completely 
cheeked and overcome by tlic supe- 
rior force of tiie cohl (Mirrcnt, whicli, 
as fast as the supply undergoes the 
calorific process, becomes rarciicd, 
ascends, and is wasted through the 
above channel of the chimney.” 

The remarks of tlic author on 
the disfiguration of ouv buildings by. 
the pile of chimneys, always visible, 
arc worthy the attention of the luiihlor 
and architcef. 

I shall now conclude this article 
remarking, that, if through the 
medium of your useful publication, 
I should draw the atteuiion of the 
ingenious mochanic to a subject ucll 


worthy his consideration, I have only 
done that which a lover of his coun- 
try should strive to accomplish — the 
general diffusion of useful knowledge, 
and the improvement of our arts and 
manufactures. 

1 remain, Sir, 

Vour obedient servant, 

G. A. S. 


Wc liavc looked into Mr. Boyce’s 
pamphlet, and concur entirely with 
our intcUigent (Correspondent in the 
praise whioli he bestows upon it. It 
is very seiiMbly and ably written, 
and we arc templed to add to the 
preceiling extracts the remarks to 
which (i. A. S. alludes, on the effect 
of piles of chimneys in tlisfigurisig 
our buildings ; they contain some 
well-pointed satire. 

“The want of artificial warmth 
must have been early felt l)y man, 
atul the art of procuring it may, per- 
haps, clalin an aiitiquitv beyond the 
age of architecture, 'i'lie half-clad 
savage of the colder rcgiou'i, c;n- 
ploycil all day in the cliasc, found, 
at niglit, the blazing fire necessary 
to his very existence ; and it w'as to 
protect this preserver from the vicis- 
situdes and inclemency of a northern 
sky, that, at a future period, he sur- 
rounded it with walls and a roof, and 
thus beeame au architect. When 
the smoke in tliis confined situation 
began to produce him annoyance, a 
central opening in the roof afforded 
slow egress to the cause of his dis- 
comfiture ; and Ills easily satisfied 
inmginatioiv deemed itself lo have 
now reached the summit of domestic 
enjoyment. Such were the habi- 
tatioius of our forefathers for many 
succeeding ages ; and erections of 
this rrimitive structure may even yet 
be found in the wilds of America, 
among the mountains of the iVorth, 
and in the hogs and fens uf a sister 
country. But, as luxury and civili- 
zation arose, and buildings began to 
a.ssume more durable and coinpli- 
ealed forms, other modes for the 
supply of w'armth became necessary, 
anil other contrivances to that end 
were to be introd need . Throughout 
these changes, tlie due arrangement 
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ud disposition of the several fires 
eem to have been the stumbling- 
clock of our early architects. With 
Bomoibarfiil ideas of the consequences 
to be apprehended from confined 
smokci the wide-spreading arches 
and massy piles they constructed to 
facilitate its escape, appear, in many 
instances, to have occupied half the 
space, and to have cost nearly half 
the expense of tlie entire building. 
Some enormous specimens of tliis 
period yet remain, presenting the 
appearance more of immense natural 
chasms than of chimneys, frequently 
exciting the surprise of the antiquary 
^ theii* unaccountable proportions. 
The quantity of heat and of uricon- 
sumed materials daily wasted through 
these preposterous cavities, would 
madden a modern economist ; I)ut 
when lands were to be clciircd and 
forests hewn down, an arrangement 
which so admirably assisted these 
ends, by its extraordinary <*onsump- 
tion of fuel, could not easily be dis- 
pensed with. As woods disappeared, 
and the means of siipjiorting this 
waste became imrrc expensive, it was 
found necessary to contract these 
vast reces.scs and erections ; so that, 
after a long coiiteiilion, the arch of 
the fire-place no longer vied in mag- 
nitiwle with tliat of the great church 
door. In this slate the practice has 
descended to modern times. One 
slight approximation to a better prin- 
ciple the last century certainly intro- 
duced; as, from au attention to the 
laws wliieh regulate the motion of 
fluids, it was then discovered that 
a small chimney, by means of its 
quicker draught, carried off the smoke 
quite as effectually as by tlie sluggish 
motion in a large one. J3ut the ori- 
ginal principle, with all its over- 
whelming errors, remained unaltered : 
this quicker draught carried olf with 
it still greater quantities of nncoii- 
fiumed fuel, the beneficial eflcct of 
the fire was still eircunr.cribed to a 
space of a few feet from the grate, 
and the air necessary to support com- 
bustion continued to be drawn into 
the apartment from the external at- 
mosphere, consequently at such a 
temperature as completely to ncu- 


tralize what portion had already i«. 
ceived the calorific influence ** • 


HOUSE 1I0OFS. 

Sir, — I take the liberty of calling 
your attention to a subject of great 
importance to the inhabitants of all ^ 
large cities — the Roofing of Houses. 

In the East all houses have flat roofs, 
which are covered with a sort of com- 
position much rescmhliiig Roman 
cement. These roofs are perfectly 
impervious to water, and form a 
pleasant terrace on which the inha- 
bitants can sit and enjoy the evening 
air in fine weather. It has always 
appeared to me that the introduction 
of tills plan of roofing would be a 
great improvement in our European 
cities. 

Ill the first place, it would afibrd a 
pleasant terrace during fine weather. 

2d. — It would much improve the 
appearance of a street of houses ; 
for vyhat can he more ugly than large 
sloping roofs, which expose to view 
all the unsightly slacks of chimneys > 

*3d.~It would he a great means of 
checking the jirogress of fires ; for 
it is chiefly by means of the present 
roofs that fires spread with such fatal 
nipidity; the rafters, .slating-boards, 
being almost as coinbu.slible as 
a stack of faggots. The expense 
would not be greater, for although 
Ihc timber of a flat roof requires to 
be stronger, the dimiuulioii of their 
numbers would coinpcnsale for tho 
additional strength and cost. 

I shall be obliged if you will call 
the attention of practical men to 
this subject. 

I am, Sir, 

Vour obedient servant, 

A Traveller. 

* The deteriorating effects of this sys- 
tem, in an architectural point of view, 
arc well exemplified in the appearance of 
that otherwise noble biiildiinj, Somerset; 
House: as seen fioin Waterloo liridge, 
its grandeur .secitin lost, and its beauty 
completely di.sligured, by the numbei less 
rott'sque coiirrivauccs by which it has 
een fruitlessly attempted to carry off the 
smoke. 



MECHANICAL GEOMETRY.— No. V. 
{Continued from our last Number,) 


THEOREM VII. 

If from the two extremities of 
Any chord tangents be drawn to the 


point where they meet the circle, they 
wilJ intersect each other at equal dis< 
tanees from the extremity of tke 
chord. 



Let AD and ED be two tangents* 
to the points A and B, drawn from 
the extremity of llie chord AB, the 
point where they intersect at D will 
make AD eipial BD. 

From A and B draw AC and BC 
to the centre of the circle, then we 
have shown (Theorem v. Part ii.) 
that the angles DAC and DBG arc 
both right angles. Now as AC 
equals BG, the angles AB(" and 
BAC (by Tlieorem IV. Parti.) are 
equal; now if we take these equal 
angles from ihe angles DAC and 
DBC, the remainders of those angles, 
viz. DAB and DBA will also he 
equal to each other ; hence, in the 
triangle DAB, the angles at A and 
B being ecpial, ihe sides AD and BD 
must also be (Mpial (by Theorem iv. 
Part I.). Hence the tangent AD and 
BD are shown to be equal, as was 
required. 

Corollary i. — Hence, if from 
the extremities of any chord two 
tangents are drawn, they will form 
an "isosceles triangle, whose equal 
angles (at the basi) are rneasurea by 
half the angle the chord subtends, 
and the angle at the vertex is mea< 


sured by the supplement of the arc 
to which the chord corresponds; 
that is, supposing the chord to in- 
clude 60 degrees of the whole cir- 
cumference, the angles the tangent 
make with the chord will he each 30 
degrees, and the angle the two tan- 
gents make with each other will be 
120 degrees, or a semicircle (180 de- 
grees) wanting 60 d«*grees. 

CoiioLLAKY 2. — Hence, if the 
tangents arc perpemlicnlar to each 
f)ther, tlie chord from which they are 
drawn is a chord of 90 degrees, and 
the two tangents with the two radii 
drawn from their extremities to the 
centre of the circle form a square. 

Note . — We will now deduce some 
practical Problems from the fore- 
going Theorem. 

PROBLEM VIll. 

To draw a tangent to a circle from 
any given point. 

This Problem admits of two cases. 

Case 1. — When the point is in 
the circumference of the circle. 

Let A be the given point from 
which it is required to draw a tan- 
gent, 
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From A draw the radius AC lo the 
centre ; then from A erect the per- 
pendicular AB (by Problem ii. Part 
II.) and it is the tangent require' 
'Fhus assume any point* os 1), and 
with a radius equal to DA describe 


the circle FAE, and through E and 
D draw EDF cutting EAF in F; 
through F draw AFB, and it is tho 
tangent required. 

Case 2. — When the point is situ- 
ated without the circle. 



Let A be the given point situated 
without the circle; BD, to which we 
arc required to draw a tan^nt. 

From A draw the line ADC to the 
centre of the circle ; then bisect the 
line AC (or divide it into two parts) 
in D (by Problem vii. Part ii.) ; 
then, with DA or DC as radius, de- 
scribe the semicircle ABC, and wliere 
this cuts the circle BD in B, draw 
the line BA; then is BA a tangent to 
the circle BD, and drawn from the 
point A, as required. 

may here observe^ that 
the truth of this Problem is manifest, 
for the angle BAC in the first case, 
and ABC in tlic second, is the angle 
in a semicircle, and, consequently, 
(by Theorem iii. Part ii.) it is a 


right angle, or the lines are square 
to one another; and (by Theorem v. 
Part II.), when that is the case, the 
line AB is a tangent to the circle. 

I shall here also take occasion to 
remark, that though AB is, stricth/ 
speakinfr, a tangent to the point B 
(see last fig.), yet, if AB i.s prodiicrd 
to E, the whole line is mechanically 
understood to be the tangent line lo 
the point B of the circle but when 
the tangent is used as a line for the 
purpose of comparing tlic relative 
value of the sides of triangles, for 
the purposes of mensuration, &c. 
the line AB is always understood to 
terminate at the circumference in 
the point B, and is said to to a tan- 
gent of so many degrees^ according 
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Dftr ROT — THB RALANCI. 


to the length of it wlicn compared 
with the radius of the circle ; thus, 
in the figure above, if the angle BCA 
is an angle of GO degrccs(for instance)* 
the tangent BA is said to be a tan- 
pent of GO degrees, ami the line AC 
IB called a secant of 60 degrees. 

G. A. S. 

( To he continued.) 


&in, — Your Correspondent who 
ligns “A Ship-Owner,” recommends 
salt as a remedy for the Dry Rot. I 
was an apprentice in the uock-yard 
at this port, when a famous dry rot 
doctor of the day, a Mr. Jackson, 
pretended to make our ships last for 
ever, by putting salt of diflerent 
kinds in holes bored into their tim- 
bers ; blit it was found to make the 
ships damp, destroyed the iron, and 
injured the health of the seamen; 
besides, it was considered that the 
ships decayed faster from being so 
treated. 1 worked here when ahoy, 
in the yciiv 177^2, on the Princess 
Royal, of 90 guns, that was pickled 
in this ivuy. 1 find all the facts stated 
in detail in an excellent book “ On 
Preserving tlie Navy,** by a Mr. 
Knowles. 

As to Mr. John Burridge’s opi- 
nion of winter-felled timher, it is 
as old as the hills.*’ For my part, I 
have seen a great deal of timber, 
and have watched its duration, und 
believe, if it is of a good quality and 
well-seasoned before it is used, it 
signitics Imt little at what time of 
the year it is fellcil. I have seen 
very good summer-felled timher and 
very bad vviutcr-fclleil timber, and 
the contrary ; but 1 am firmly of opi- 
nion that It is a very bad plan to 
strip the timber before it is felled ; 
some so treated, now in this dock- 
yard, proves this. 

As lAJr. J. Burridge was bom and 
bred in this town, we know “ he is 
not of the race of Solomon ;** hut 
how, Avith his eyes open, he could 
say that the Waterloo, of 80 guns, 
in ordinary here, was rotten, I am at 


a loss to know. ] am an old ship- 
wright, and, as such, can assure your 
readers that there is not a sounder 
ship in the navy, and is fit for any 
service in any part of the world. 

The Nelson, certainly, is not in a 
good state ; but how is this ? Cliieliy 
From winter-felled American timber 
being worked into her; it is this 
timber wbich is rotten, while the 
summer - felled Eiiglisb timber is 
good. The rotten timber is of that 
sort with which Mr. J. Burridge 
threatens “ the annihilation of the 
ships of England,’* by its durability 
in American ships of war. 

I am. Sir, 

A SUPFTIANNUATED QuARTBRMAN. 

Portsmouth, Dec. 21, 1824. 


THE BALANCE. 

Sir, — I am surprised at seeing 
your Correspondent “ 0. D.** page' 
221 of your last Number, mention, 
as a singular property of the Balance, 
that a man in one scale, counter- 
balanced by a weight in the other, 
by pressing tlic beam upwards, will 
cause the scale in which he stands to 
prcpoiulcrate. The reason of this is 
so clear that it woubi, indeed, be 
singular if it tvere otherwise. But, 
to produce the effect stated, the 
pressure must be applied between 
the pivot and the ])oint ^f sus’pen- 
siofi. Supp<)>e that he prt'sscs with 
a force of 30 lbs. midway between 
till* pivot and the point of suspen- 
sion, be throws 30 lbs. additional 
Aveight oil the scale, Avhilst his pres- 
sure upwards will prorluce a force of 
15 lbs. only, on account of the lever- 
age. The effect of a dowmvard pull 
at the same part of the beam will 
be to cause the other scale to pre- 
ponderate. But if the pressure could 
be applied beyond the point of sus- 
pension as fur as that point is beyond 
the pivot, then a pOAver of 30 lbs. 
Avill give an effect of 60 lbs. 

I am, Sir, 

Yours respectfully, 

a B. 

Roiherhithe-street, 

Dec. 27, 1824. 
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OIL AND COAL GAS. 


Sin, — Knowing the object of your Magazine to be the diffusion of useful 
information, commercial as well as mechanical, I have taken the liberty to 
send you the following practical observations on Oil and Coal Gas. Having 
had considerable experience in coal, and, for some time past, in oil gas, 1 
have been at some pains to ascertam their relative cost, proportion oflight, 
and consumptive oifference ; and judging tligt an investigation of this 
nature, and particularly a practical one, would be acceptable to some of 
your readers (especially those persons who arc contemplating the introduc- 
tion of gas into their estal)lishinents), I have, for their information, trans- 
mitted this account. It must be observed, however, that the rates here used 
are Manchester rales ; of course, this calculation of difference in cost will 
not be correct where fuel is dearer, yet, by taking into the account all local 
differences, a true statement may readily be made. 


OIL GA . 

One gallon of good whale-oil will 
make nearly 77 cubical feet of gas ; 
this, at the rate of 2«r. 3d. per gallon, 
is 29s. 2d. for 1000 feet. 

Imparts very little heat ; is on this 
account preferred by" some. 

Is exceedingly weak, and liable to 
be extingulslicif by agitation ; per- 
sons passing hastily, the closing of a 
book, or motioti of machinery, will 
effect this, if not enclosed in a glass 
chimney. 

For every 1000 feet of gas evapo- 
rated, 10 lbs. of coke is used for vo- 
latilizing, and SO lbs. of coal for heal- 
ing the retorts. 


Holds in solution a considerable 
quantity of essential oil,which chokes 
up the horizontal jet frequently. 

Emits considerable quantities of 
lamp-black, which horizontal jets 
cannot consume; the Oil Gas Com- 
panies therefore re<*omii)end vertical 
jets (a great di.sadvantage, as the ho- 
rizontal lights ghe so much more 
light downwards) and glass chim- 
neys, for the puqiosc of consuming 
the lamp-black, and preventing the 
apertures being clogged with the oiL 


COAL GAS. 

One pound of Wigan kennel coal 
will make, at the lowest calculation, 
three feet and a half of gas j this, at 
the rate of lOf/. for 112 pounds, is 
2s. l|-f/. for 1000 feet, 
limits considerable heat; so much so, 
that where much gasi^ used and much 
heat wanted, the saving is great. 

Not subject to this inconvenient 
defect — a dangerous one too, as rc- 
gliting i.s attended with considerable 
risk. 


For every 1000 feet of gas made, 
20 lbs. of coke are gained over and 
above what is wanted for heating the 
retorts. None but the best Wigan 
kennel coal will produce this quan- 
tity, and it is necessary tbnt the re- 
torts slioiild be scmi-elliptical, and 
set up on the oven plan, us most gas 
may be obtained with the least fuel 
by thi.s means. 

Not subject to this inconvenience. 


Is not so subject to smoke or 
choking up of the burners. 
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OIL GAS. 

Light irregular, varying from 2.5 
down to 1 .5 compared with coal-gas. 
Free from sulphuretted hydrogen. 


1 have stated, in this oomparison, 
that only three and a half feet of gas 
arc made from one pound of kennel 
coal; hut our last average for the win- 
ter season was three and three quar- 
ters feet from one pound of kennel ; 
however, tliree and a half feet was 
the average before the retorts were set 
up on the oven plan, and with Mr. 
VVorthington’s exhausting apparatus, 
which draws off* the gas to prevent 
decomposition in the retorts (a very 
ingenious and self-acting macliinc), 
they produce from five to five and a 
half feet of gas from one pound of 
kennel coal. A number of these are 
BOW at work in this neighbourhood, 
and may be seen at the following 
places : — 

Messrs. Burton, Midfilctou. 

'fod and lIouj.'li, Newton Heath. 

Hoe and Duncalt, Hollinwood. 

Moscly and Howaid, Dislcy, &c. 

From the above results it appears 
(allowing the consumption of oil 
compared with coal-gas as 1 .5 to 1 , 
which is the utmost, and one gallon 
of oil to produce 77 feet, and one 
pound of kennel coal three and a half 
feet of gas) the same proportion of 
light may he obtained from cacli at 
the following rate : — oil-gas, 2.9s. 2d. 
coal-gas, fiv. 9d. 

In making this calculation I have 
not taken advantage of the quantity 
of gas made by Mr. Worthington’s 
apparatus, nor of the saving in genc- 
rating the gas, as mentioned above, 
in coal and coke ; in this case the 
comparison will be as 29^. 2d. to 
4s. 2d. or 7 to I . 

The advantages wliich oil possesses 
over coal gas are these — the gene- 
rating apparatus and gas-holder oc- 
cupy but two-thirds of the space, 
and may be laid down at two-tliirds of 
the cost of coal gas : oil gas is free from 
sulphuretted hydrogen, and makes 
less residuum, though that is consi- 
derably more than is represented by 


COAL GAS. 

Light regular and strong. 

May be freed from sulphuretted 
hydrogen by washing in sulphuretted 
acid. 

the advocates for oil gas ; as for the 
mephitic odour, there is little dif- 
ference. 

I am. Sir, 

Your obedient servant, 

R. 

Manchester. 

REPORT OF THE ROYAL DUBLIN 
SOCIETY IN FAVOUR OF OIL GAS. 

At a Meeting of the Royal Dublin 
Society, on the 9th of December last, 
Mr. Flood presented the following 
Report from tlie Committee ap- 

S ointed to examine into the expe- 
icncy of introducing Gas Liglit into 
the different departments of the 
Royal Dublin Society : — 

“ Your Committee have tu repui i, that 
proposals liavc been laid beioie theBi 
from the Hibernian C'oal Gas Com- 
pany, oflering to supply coal gas, per 
metre, at one shilling and siKiiencu per 
liuiidrcd eubic feet. 

“ That pioposals have also been laid 
before them from the Dublin Oil Gas 
Light Company, otiei ing to .supply oil gas, 
per metre, at live .^hillings Itjiiish j)er 
hundred cubic feet. 

“ Thatvour Coinmitice have eunsiilted 
some of the most eminent scientific 
writers who have |)ublislied theiropinions 
on the different gases, and thid that the 
illuminating power of oil gas, in com- 
pa 1 i^on with coal gas, is, at the lowest 
ratio, as 1 to .'IL i - r. that one cubic foot 
pf oil giLs will give as much light, and 
will burn as long, as three feet and oue- 
lialf of coal gas. That the oil gas docs 
not injure metidlic substances, furniture, 
paintings, gildings, or .such like, and your 
Committee arc decidedly of opinion that 
oil giis alone ought to be intioduced into 
these premi.ses. 

“ Your Committee, therefore, recom- 
mend that oil gas lights be forthwith 
fitted up on the plan and in number as 
follows, viz.— (Here follows an enume- 
ration of lights, &c.)'* 
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RAILWAYS. 

{Continued pom p, 213.) 

In our last we pave a brief account of 
the nature and roiKstruction of Railways. 
We now pursue our inquiry into the* ef- 
fects of a deteiininate force of traction 
employed on railways and canals. 

In calculations respecting the power of 
a horse exeitcd in different modes, errors 
often aiise fioin considering this power 
as a constant quantity, which it is not. 
At a f/eud pull au ordinary horae exerts 
a force of traction equal to l.iO pounds: 
this is reduced to less than one-half 
v.'heii he trjwcls four luiies an Inmr^ to 
onc-niiitli pait when he travels tight 
miles an hour ; and at twelve miles an 
hour his whole strength is expended in 
carrying forward his own Imdy, and his 

ower of traction ceases. It is Mipp<»secl 

ere that the horse performs pretty long 
journeys. When tiavcUiiig \ery shoit 
stages, he may exert a force consider- 
ably greater ; aiul his power of-tractioii 
may perhaps cease only at a velocity of 
1.*) or Id miles an hour. Jiut in coiiimoii 
cases a velocity of 12 miles may be taken 
as the maximum; and, hn* the come- 
nienceof caleulutioii, the dead pull may 
betaken tit 141 pounds. Adopting, then, 
Profess(»r Leslie's rule, the force of trac- 
tion at any degree of velocity («) will 
be =(12— Thus, the force exerted, 
at two miles an hour, will he 100 pounds; 
at four nii!e>, 04 pounds; at six miles, 
30 pounds; at eight miles, 10 pounds; 
and at ten miles, only 4 pounds. .Stcarii- 
engine makers assume a hoi.se-pov\er to 
be canal to a weight of 180 or 200 po'iriids, 
but tliis is (o be c<insidered merely as au 
aibitrary and conventional staudaid, 
adopted for a jiarticular purpose. It is 
necessary to keep this general conclusion 
ill view, when we speak of the applica- 
tion of hoi sc -power to the traction of 
loaded waggons and icssels. 

The resistance to tlie motion of a ve.s- 
.sel in the se.i or a canal, is of an ex - 
tremely diffeieiit kind from that which 
acairiageof anv kind expeiieiiccs upon 
a common ro.id or a railway. In the 
former ca>e it arises from thejnessurc of 
the water on the bow and sides of the 
vessel ; in the latter, from the friction of 
the axle in its box, and that of the rim 
of the wheel on the gravel or iron rail. 
The motion of the hoily in both ca'«CH is 
resisttd also by the air ; but this resist- 
ance, which is small in amount, gene- 
rally spe.iking, we shall throw entirely 
out of view in the fiist instance, in order 
to simplify our calculations. 

On a well-made road a horse will draw 
a load of one ton, in a cart weighing 
7 cwt., at the rate of two miles ai| hour. 
(Lc8lic'.s Klenieiits, p. 233.) The whole 
strength of the horse is exerted in over- 
coming the friction. On such a road, 
Uierefore, a force of traction of 100 


pounds moves a weight of .3000 pounds, 
or the friction is 1.30th part of the load 
(the c.irt included). 

On a railway of tlu- best construction, 
it has been shown in onr former paper, 
that a horse travelling at the same rate 
of two miles an hour draws !.*> tons, in- 
cluding the vehicles. In thi.s case, then, 
a power of traction of 100 pounds moves 
a weight of 33,h00 pounds; the fiiction 
of com sc is ]-:k'i6'th part, or, in round 
numbers, l-.30Pth fmrt of the load. 

On a canal, a horse travelling at two 
miles an hour draws 30 tons in a boat 
weighing probably If) tons.* Hcducingthe 
ton 'to 2000 poimris, for the sake of round 
numbers, as in the last calculation, we 
find here that a power of traction of 100 
pounds moves a ina«‘S of 00,000 pounds, 
or the resistance wliich the water op- 
poses to the motion of the vessel is equal 
to 1-yOOth part of the load or entire 
weight. At sea, where the water-way is 
of unlimited bix^adth, the resistance is 
probably onc-tliird less ; but as a com- 
pensation for this, when steam power is 
employed, there is probably a loss of one- 
third, in consequence of the disadvan- 
tageous inoile of its application. 

We bCC, then, that tile effect produced 
by the draught of a single hoi>e is ten 
limes as great upon a lailway, andtliirty 
times as great upon a canal, as upon a 
well-made road. Yet a railway costa 
only about three limes as mneh as a good 
turnpike road,t and a canal about nine 
or ten times; and the expense of keep- 
ing the lailway and canal in repair is 
probably less in propoiiioii toihcoiigi- 
iial outkiy than in (he case of a road, "it 
isohiious, tlien, that were railways to 
come into general use, two-ihirns or 
more of the expense of transnoiting eoiu- 
moriities would be saved. Willi regard 
to the comparative advantages of canals 
and railway.^, so far aii the present facts 
go, we may observe, that if a horse- 
power effects three times as much upon 
a canal as upon a railway, the canal costs 
about three times as much, and will of 
course require nearly the same rates or 
duejf per ton to make the capital yield 
the .same interest. 

But hcic it is of great importance to 
recollect, that this compulation icfers 
solely to a velocity of tjffo miles an hour. 
If the friction which impedes the motion 
of a cur or waggon, and the resistance 

• Boats in some ca.sc.s carry only l.'i or 
20 tons; in othcr.s (a.s tiie coal boats 
on the Union Canal) : hut in the one 
case they travel quicker, ami in the others 
slower, than the late mentioned. 

t In Mr. Telford^ e.stimates for por- 
tions of new road between Edinburffb 
and Wuolier, we find the expense to be 
from 10001. to 11001. per mile, including 
the price of the ground. 
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which the water offersi to the progress of 
a ship, were gorcrned by the same laws, 
the same conclusions would hold true, 
whatever ihi* velocity might be. But this is 
far from being the case, its we shall pre- 
teiitly see. lii ill list rating this point, it 
will be convenient, instead of estimating 
effects by the variable measure of a hoi se . 
power, to refer to a dererininate and 
constant force of triictioii of a given 
amount. We shall therefore assume, 
tiiat the body to he mo\‘e(l is urged for- 
ward by a force exactly c(inivaleut to a 
weiuht of )00 pounds, suspended over a 
pulley at tJie end of the plane on which it 
moves. 


First, with regard to the motion of a 
body ill water. It is deduced from the 
constitution of fluids, and confirmed by 
experiment, that the resistance which a 
floating body encounters in its motion 
thioiigh the fluid i-* as the square of the 
velocity.* Now, taking as a basis the 
known effect of a force of traction of 100 
pounds at two niile.s an hour, let ns ascer- 
tain what force would move the same 
body at a greater velocity. Oil a canal, 
or arm of the sea, we have seen tliata 
body weiching 00,000 pounds is impel It d 
at tne rate of two milt s an hour !»y a 
force of 100 pounds; therefinv, to move 
the same body, 


At 4 miles an hour, will require 400 pouiid.s 

At 6 ditto, ditto, 000 do. 

At 8 ditto, ditto, IfiOO do. 

At 12 ditto, ditto, .'iOhO do. 

Or conversely,— 

lOO pounds moves 90,000 pounds at 2 miles an hour, 

or 22,500 at 4 do. 

or 10,000 at 0 do. 

or 5,fi20 at 8 do. 

or 2,500 at 12 di>. 


Hence vve see, that when we have to 
contend with the resistanee of water, a 
great increase of power prctdiices but a 
small increase of \eloc\ty. To make a 
ship *<ail three times faster, for instance, 
we must emplov nine times the power ; 
and to make her sail shv times fester, 
we must employ no le.ss tlian thirty-siv 
time.s the power. Let us su|ipo.se, for 
example, that it wcie icquired to deter- 
mine, since one horse draws a boat 
loaded with .'10 tons at two miles an hour, 
how many horses would draw the same 
boat at four miles ? We find, first, that 
since the boat is to moxc /leo times as 
fiiat, it will require four times the ab<iO- 
lute amount of power, or 400 pounds. 
But a horse moving at lour miles an hour 


pulls only with a force of fA pounds. 
Of course, it would requiic.six horses to 
exei t a power of 400 pounds, and move 
the boat at the rate propi>scd 
Lotus now see what amount of povver 
will produce corresponding effect.s upon 
a railway. And betoie we make more 
particular inquiry, h*t ns suppose that 
the retardation occasioned by IricTion, 
instead of inci'ca.'«itig as the sqiiaie of the 
velocity like the re.sistance of a fluid, in- 
crea>c.s in the simple ratio of the velocity. 
We have seen, then, that a force of trac- 
tion of I Ob punnd.s, upon a level railway , 
iiiox'ca a body \v(‘ighiiig ;i0,00l) pouinU at 
the I ate of tw'o mile.<i an hour. We may 
hence calculate the effect produced by any 
greater amount of povver : — 


30,000 pound.s are moved at 2 niile.s an hour by a power of 100 pounds 


at 4 

by 

200 

do. 

at 5 

by 

:i00 

do. 

at 8 

by 

400 

do. 

at 12 

by 

GOO 

do. 


Or conversely, — 

A power of 100 pounds move.s .30,000 pnnnd.’t at 2 miles per hour, 

or 1.5,000 do. at 4 

or 10,000 do. at 6 

% or 7, .500 do. at 8- 

or 5,000 do. at 12 

Hence we see, that though a moving and at all greater velocities, the same 
force of 100 pounds prodnce?> three times expenditure of power will produced 

as great an effect upi»a a canal its upon a — 

mdway (/< two miles an hour, thi.'i siipe- * i^ce Playfair's Outline, 1. 198; I^s- 
rioiiiy uf the water conveyance is lust it lic’.s Eimnents, section vii. ; article Bm* 
wc adopt a velocity at six miles an hour; tiafance, Eucycl. lirU. 
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upoa a i-ailway than upon 
* canal, a river, or the sea. 

This calculation proceetia on the hypo- 
thesis, that tiie frit'tiou increases in the 
simple ratio of the velocity. Such was 
the opinion of Ferguson , Muschenbrocck, 
and some other writers ; but the more 
recent and accurate experiments of Cou- 
lomb and Vinec have overthrown this 
doctrine, and established conclusions ex- 
tremely ditferent, of which the following 
is an aos tract * 

1. The friction of iron sliding on iron 
is 2H per cent, of the weight, but is re- 
duced to 25 ])er cent, alter the body is in 
motion. 

2. Friction iiicivases in a ratio nearly 
the .^uine with that of the pre.'isure. If 
we increase the load of a sledge or car- 
riage four times, liie friction will 
he nearly, hut not quite, four times 
greater. 

3. Friction is nearly the same whether 
the body moves upon a small ora greater 
surface; but it rather less when the 
suihice is small. 

4. "I'he fnetiun of roiling and sliding 
bodies follows nearly, but not precisely, 
the same law as to velocity ; and that 
law is, that the friction w the name for 
eUt vcltK'ities. 

It is with this last law only that we 
have to do at present ; and it is rcMiiark- 
able, that tiie I'xtraordinary results to 
which it loads have been, so far as we 
know, entirely over look edhy writers on 
loads and railways. These results, in- 
deed, have an appearance so paradoxical, 
that they will sinx^k the faith of practical 
men, tliougli the (H'inciple fioiu which 
they flow is admitted without question 
by all scientific iiiechaiiicians. 

First, U follows from this law, that 
(abstracting the lesistaiice of the air) 
if a ear were .set in motion on a level 
railway, with a constant force greater in 
any degree tlian i.s requiied to ovoicoiiie 
its friction, the cor would pi oceed vdth 
a motion continnolhj accelerated, like n 
falling body acted upon by the force of 
gravitation; and however small the ori- 
ginal velocity might be, it would in time 
increase hevoiid any assignable limit, it 
Is only the resistance of the air (in- 
crea'>ing as tlic sifuare of the velorily) 
that prevents this indefinite acceleration, 
and ultimately renders the motion uni- 
form. 

SoCOndly, Setting aside, again, the re- 


* Leslie's Elements, p.l88, &c.; Play- 
feir's Outlines, 1. 88, &c.; Journal de 
Physique, 1785 ; Philosophical Transac- 
tions, 1785. Dr. Brewster has given the 
results of Coulomb's experiments in a 
tabular form, in the article Mechanics, 
in his Encyclopaedia. 
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sistauce of the air (the effects of which 
we shall estimate by-and-bve), the verm 
same amount of constant 'foi ce wliiM 
impels a car on a railway at two iniles 
an hour, would impel it at 10 or ‘JO wi7e« 
an hour, if aii extra force were employed 
atfiist to overcome the inertia ot the 
car, and generate the requiied velocity. 
Startling as this proposition may appear, 
it is an indisputable and necessary con- 
sequence of tlie laws of friction. In f^act, 
assuming that the resistance of the air 
were withdrawn, if we suppose a hori- 
zontal railway made round the globe, 
and the macliiiie (supplied with a power 
exactly equivalent to the frieiioii) to be 
placeu on the railway, and lauiiclied by 
ail impulse with any ileterininate velo- 
city, it w'ouid revolve for ever with the 
veloci^so imparted, and be in tnith a 
sort of secondary planet to our globe. 

Now, it woulil l)e at all times easy (as 
we shall afterwards siiow^ to convert 
this accelerated motion into a uniform 
motion of any determinate velocity; and, 
from the nature of the resistanee, a high 
velocity would cost almost as little, and 
be as easily obtained as a low one. For 
all velocity’s, tberefore, above four or 
live miles an fiour, railways would afford 
facilities for coinmunicatioii prodigiously 
superior to canals or arms of the sea. In- 
deed, tlierc is scarcely any limit to tho 
rapidity of nioveineiit' these iron path- 
ways will enable us to command; and 
v.e cannot give a better idea of the asto- 
nishing power they put into our liaiids, 
tliHii by referriiig to the remark of Dr. 
Young, quoted in our )a.st. What he 
state's i.s strictly true, tliat the resistance 
of the air, which, with the velocities 
and powers of traction we now com- 
monly employ, is an clement that may 
be entirely neglected, would then be- 
come the principal retarding force. Wc 
need scarcely add, that the question of 
time or velocity, rightly considered, in- 
volves every tiling connected with the 
inei'cantile advantage of dificrent modes 
of cominunieuiion. 

We have liere considered the subject 
ill a purely theomical light, leaving it 
to the engineer to find the means of 
giving effect to the truths we have stated. 
Wc shall enter into various details in a 
future paper, and touch upon some points 
of a pi actical nature. In the mean time 
we think it right to say, that tberou- 
clusions we have announced arc strictly 
couforriiable to expcriuH'nt.s carefully 
made by Viucc and C^lonih; but as 
there are anomalies in tne ductiines re- 
garding friction, and as the velocities 
employed in tiic experiiiieuts alluded to 
were much lower than some that are 
likely to occur in railway cotnniunira- 
tious, we do not take upon us to gua- 
rantee the literal accuracy of the princi- 
ples laid down as applicable to every pos^ 
Bible velocity. Wc ceitaLaly believe that 
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the concluKlons founded upon in our cal- 
culations will hold tvue ac all velocities 
whatever, and they are stated, without 
limitation, by the most profound mecha- 
nicians, Leslie, Plavfiiir, Young, dc.; 
but we thought it right to mention a cir- 
cumstance which some may consider as 
materially affecting their universal ap- 
plication. 

(To he eoniinued.) 

I 


CORRESPONDENCE. 


C. G. D'.— Moor is refened to our 
56Lh Number, where we believe lie will 
dud the iiitbrmation he requites respect- 
ing the Columbus. We thank him for 
bis other hints. 

We have had what C. H* suggests for 
some time in contemplation. 

G. A. S. and Nicol Dixon will please 
send to our Publishers*, on Monday, for 
letters addressed to them. 

Mr. Hoi'rel may be supplied regularly 
with our Nuinbeis, by .ordering them 
through any Bookseller in Exeter. 

T. M.B,— We hove an objection, and 
a very good one, to answering his In- 
quiry— we cannot tell, nor can any body 
for us. But why does our Corresiiondent 
hang thus on the skirts of the question 
Since he cannot controvert a single one 
of the facts on which w'e have rested our 
censure, a modest silence would be dis- 
creet On other subjects we shalt always 
be glad to hear from him. 

A Correspondent, from whom we 
last heard under the .«dmiature of ** A 
Lover of Justice," favoured us some time 
ago with a paper on London liuprove- 
incnts, wliich has unfortunately been 
lost or mislaid. Can he favour us with 
another copy ? 

, Absence from town prevented our at- 
tending to Mr. R>der's request before 
the receipt of his last 

Publico's sugge.stion is a good one, 
and will enable us to give one more fea- 
tui^ of utility to our work. 

0. M. H ^ 0*8 letter of the .list of 

August had fiBten aside, hut shall now 
nave an early place. 


Communications received fh>m— >Mr. 

Davies-R. H.— O. N d— R.— B. N. 

-G. P.-R. Dowden-E. B.— A—B. K. 
— T. — Mr. Turner — G. 1'hurnell — P. 
Smith — M.W. — A.Z.— S. Norris— A 
Subscriber at Hull— T. R. Smart— Car- 
los— W. J. C.— r. G.— Anti-bias— G. G. 
—A Constant Reader— H. Gee— L. D.— 
T. Black— Scrutator— G. F. — ^W. Whito 
—Catherine — J . Nettleton — -Fancy— 
D. P. Q.— Melior— luglecheek. 


ERRATA. 

In the title to Mr. Joyce’s article in 
our last Number, for “ Recovering Fer- 
mented Liquors when Soured," read. 

Preventing Fermented Liquors from 
passing into the Acetous or Sour Stage." 

Sir— T have this day received the 67th 
Number of the Meclianics* Magazine, in 
which 1 find inserted a request of mine 
(No. 78), for some of your Correspon- 
dents to famish a correct Rule for calcu- 
latitig'Ruuiiiug Water ; but owing to an 
inadvertence in printing, the rule which 
1 obseiTed was not correct, and is uniu- 
telligilde. It should stand thus : — 
“ rtyU? J AT V H , calling A the area of the 
aperture in feet, T the time, and H the 
depth of the aperture in feet; this (says 
the writer), reduced in the ratio or the 
V 2 to I, will give the true quantity dis- 
charged, nearly." But, to prevent the 
possibility of a rnhstiike, it may be ex- 
pa'sscil thus .'),;i472 multiplied by the 
area of the aperturetin feet, and this pro- 
duct multiplied by the time in seconds, 
and this again by the square root of the 
de^th ill feet, and tlie product thus ob< 
tamed reduced in the ratio of the square 
root of 2 to I, will give, &c. Permit 
me to add, that I am perfectly acquainted 
with the theory of the above rule ; but 
what [ want to know is, the rule in use 
among engineers for this purpose, by 
which 1 know they do calculate the quan- 
tity I'ery accurately. If none of your 
Correspondents should feel disposed to 
answer this question, perhaps some of 
them will be kind enough to inform me 
ill what treatise on Hydraulics 1 am likely 
to find the required information. 

Your obedient servant, 

Dec. 14th, 1824. Auua. 

Comnunicstions (post paid) to be addressed to 
the Editor, at the Publishers’, KNIGHT and 
LACEY, 66, Patemoster-row, London. 
Prints by B. Bihslbv, 9oU-coart,naet-Riitk 
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NEW CYCLOIDAL CHUCK. 

Fig. 1. 
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CYCLOIDAL CHUCK. 

SiUj — Some time one of your 

Correspondents iiskcdliow jiCy eloidal 
Chuck (for ornamental turning) is 
constructed. 1 never heard that such 
a thing had been made ; hut, on a 
little reflection, I felt convinced it 
might be, and would produce a very 
great variety of beautiful patterns. 
I have looked in vain in your subse- 
quent Numbers for a reply to your 
querist, and in the meantime, os 
my leisure would permit, have en- 
deavoured to reduce my own ideas to 
practice. The result has been the 
completion of an instrument which 1 
think correct in principle, and which 
works to my entire satisfaction ; and 
1 shall feel much obliged to any of 
your readers for suggestions for its 
improvement and perfection. 

DencripHon, 

Fig. 1 exhibits a portion of the face of 
the lathe : a is the mandiiil ; A « a brass 
cog-wljeel, bolted to the head by the 
bolt, c, the wheel having been previ- 
ously soldered to a piece of thin iron, 
with a projection on each side, d. 

Fig. 2 is a profile view of the lathe. 

Fig. 3 represents tlic hicc of the chuck. 

A is a circular iron plate, 3-16thsof 
an inch thick, carefully and accurately 
turned. 

H, Plates for forming a groove for the 
principal sliding plate, C. 

D, A cover for the principal wheel of 
thin iron, supported by four feet of brass 
beneath the tour corner screws. 

F, A piece of iron canyiiig the screw, 
G, upon which the work is to be fixed. 
'Phis ii-oii is turned with a pivot that goes 
through the large brass wheel, H, to 
which it is Arniiy soldered, and this pivot 
turns in the principal sliding plate, C. 

, As tlic socket in the sliding plate is nicely 
di;Uled in the centre in the lathe, and 
the circle in the covering plate, D, is also 
turned out after it has been nxed in its 
place, so the wheel must revolve, with 
perfect accuracy, and without any shake, 
having been itself carefully iiuisned be- 
tween two dead centres. 

H, The principal wheel, cut accurately 
with yf) teetli, wliich are numbered upon 
it. If a catch- spring were added to the 
chuck, in this state it would form a 
strong eccentric chuck; and it would 
be easy to make it auawer for an oval 
chuck, by longitudinal perforations hi 
tlic fouudatiuii-plate, through wliich two 
lips might move upon the eccentric circle 
fixed to the head of the lathe. 

J is a ])iecc of steel, which has a cor- 


re.spondiiig one on the back of the chuck, 
to which it is strongly screwed, and 
through Imtli of whicli a hole is drilled 
for tlie axis of the wheel, K, which axis 
carries the driving-wheel, L. "Dicre is a 
concentric perforation in the plate ot 
.5-l()ths of an inch in breadth, which al- 
lows the two last-mentioned plates, with 
the wheels they carry, to follow the great 
wheel, H, however tar from the centre it 
may be set. 

K Is a wheel on tlie back of the plate, 
cut with 72 teeth. It is twice the dia- 
meter of the one fixed upon the head <)f 
the lathe, which is of couiso cut with 
36 teeth. When, therefore, the chuck 
is screwed into the mandril, the wliccl, 
K, revolves once, on the fixed wheel, 
while the mandril revolves twice. The 
small face-wheel has 24 teeth, and is one- 
fourth the diameter of tlie great wheel, 
H ; therefore that revolves once, wliile 
the mandril has turned eight times, and 
an accurate circle of eight cycloids of any 
diameter will be traced. Hy having 
small driving-wheels of diflerciit num- 
bers, proper proportions of 96, the num- 
ber of cycloids wjll be greater or le.^^s at 
pleasure, and may be cut nearer or far • 
ther from the centre, one within ano- 
ther ; and by taking off the small driver, 
and moving the great wheel forward or 
backward any number*of cogs, the cy- 
cloids will intersect each otlier with a 
beautiful and endlc.ss variety of forms. 
By making the small plates, I, snrtiei- 
ently long to carry another small wheel, 
which I nave done, up«)u a fixed pivot,’ 
all the patterns and cycloid.s arc rei ci sed. 
But I have added mine to a rose-engine, 
to which 1 had previously adapted a drill 
apparatus, so that 1 can form tlic cy- 
cloids with any of the patterns upon that, 
or with close, wide, regular, or irregular 
patterns of intersecting circles of any dia- 
meter. and, had I had sullieieiit fore- 
thought to have made thi.s chuck answer 
for oval work, all the beantifiil combi- 
nations of ellipses, either simple, figured 
witli the rose-engine, or worked in cy- 
cloids; or, in short, the kaleidoscope it- 
self hardly can afford a more endless va- 
riety of SYinmetrical forms than it \Yould 
have done. 

I am. Sir, &(h 

Norton, near Stockton, 

25th Oct. 1824. 

P.S. I scarcely need to add, that the 
lathe with thi.s chuck must be w'orked 
with a slow hand-motion. 


LONDON IMPROVEMENTS. 

Sir, — A mongst the various im- 
provements that are now in agitation 
lor the benefit of the metropoiiSi 1 am 
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sorry to perceive that no steps are, nainent to the oiitsklrirt of the tiovn, 
as yet, taken to prevent one of the and \vc should avoid the dh^^ustiiij^ 
most serious inconveniences that the olyects ^ that now meet our oye in , 
City of London has so long had to every direction, 
complain of, and which is a disgrace If wc excel our neighhours in tin* 
to a civilised people. 1 allude to our comforts of our dwellings, the psw ing 
cattle market at Smithlield, where and lighting of our streets, the ubiin- 
oxen and sheep are drWen weekly dant sources of water which How 
through the most populous streets for through innumerable chanueL iut<» 
sale, to the great annoyance and^ dan- our houses, and many other luxuries 
gcr of every passenger ; in addition to unpractised or negleeted hy iliein, it 
this evil, these animals, which are is singular that, in the instance above 
necessary to our existence, are sub- alluded to, we should be so far behind 
se(iuenily separately taken to every them. With very little trouble, 
private butclicr’s sliop to he slaugh- plans and drawings of these buildings 
tered, and not unfrequeiitly hunted m trance might he obtained ; and 
through narrow streets, with the as our capitnEsts, at present, seem 
utmost ferocity and cruelty, fivciy determine(l to set no limits to the 
Englishman who has been at Paris number of useless buildings that 
cannot fail to have observed theurise remain untenanted, it might not be 
regulatj;ms that are adopted by the a bad speculation to employ a few 
French ^lovcmmcnt to prevent this thousands in erecting Abattoirs^ 
intolerable nuisance. Abattoirs, or which would not only lie a real ad- 
slaughter-houses, on a lart^e scale, vantage to society, but ultimately 
have been built, and arc situated in would, doubtless, prove of great 
various directions at the entrance of bencht to thciiuielves. 
the capital ; that at Montmartre ex- certain respectable Member 

tends 111 length 179 fathoms, 4 feet, Parliumeut, who has humanely 
6 inches ; its breadth is 64 fathoms, ^jp the cause of animals who 

one foot. In the middle of sewm cruelly treated in the streets, 

court-yards, watered by means of the strenuously pursue an object 

River Oureq, stand tour sheep-cots cf greater magnitude, in proposing 
and four oxeii-houscs, as well as ^ the belter regulation and 

commodiouslmiblingsfortheslau^rh- erecting slaughtering -houses on a 
ter of cattle. 'J his spacious edifice national scale, he would indeed be 
was constructed under the direction entitled to the thanks of the com- 
of M. Poidevin, the architect. Lx- immity at large, and deserve well of 
elusive of this, there are several country. Until some such mea- 
other establishments of a similar de- adopted, the voice of a pri- 

scription, and on an equally large individual will be but of little 

M avail ; this will, however, 1 trust, not 
\\ ith what facility, were a simil^ prevent vonr dedicating a page in 
plan once adopted iii London, might yoxir useful Magazine to promote so 
we not imitate the wise regulation of desirable and beneficial an object, 
our neighbours, and which would 
► be more particularly beneficial to our 
commercial city, already thronged 
to excess with inhabitants and pas- 
sengers pursuing their iiidustnous 
daily avocations. If, in the east and 
west, north and south directions of 
the metropolis, similar slaughter- 
houses w'ere erected, and the cattle 

market removed to some more con- r n • 

venient and spacious ground olF the The note, of which the following 
stones, wc should no longer witness is an abstract, was sent the SocieU 
the disgraceful scenes that daily oc- of Natural Sciences r^j'^^ISwitzerland, 
cur ; such public buildings would at and is inserted in the Bihliolh^que 
the same time, as at Paris, be an or- Universclle, vol. xxvii. page IGO. 

r2 


I am. Sir, with esteem, 

Your most obedient servant. 

An Amateur Suuscuifieu. 

AN ANIMAL CLOCK. 
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Mons. Clmvannos, wliilsl residing 
during lust summer at Wiiarrens, 
near iiclialleiis, had occasion to hear 
some account of a man, who, with- 
out any uncertainty or mistake, could 
indicate the precise hour by day or 
night, and even the minutes and 
seconds ; and this, it was said, he did 
by consulting his pulse. Induced 
by these reports to make close in- 
<miry as to their foundation, he visited 
tlic man and o1>taincd the following 
results : — 

Ills name is Jean Daniel Ohevallcy, 
aged 67 years. In his youth, the 
ringing oV bells and vibrations of 
pendulums constantly attracted his 
attention, and he gradually con- 
tracted a liabit of counting isochro- 
nous vibrations, and displayed consi- 
derable ability in calculations. When 
strong cnougli, he took pleasure in 
sounding the bells at school and 
church and in his attention to town 
and church clocks, observed that the 
beats were 20 or 23 ner minute, but 
more particularly 20, counting from 
the moment of departure to that of 
return. After this he endeavoured 
to force his attention to the preser- 
vation, as long as possible, of an 
internal movement ^ similar as to the 
extent of time and number of vibra- 
tions. ‘'At first," he says, “ by add- 
ing 20 vibrations to other 20, or 
miiiutc to minute, he could easily 
arrive at the conclusion of an hour, 
and mark all the sid)diYisions which 
he wished, and that mthout confu- 
sion ; but the thoughts and corporeal 
occupations suffered by this atten- 
tion. By degrees 1 was able to count 
whilst thinking and acting; but 1 
could not proceed far, because my 
mind, making a certain effort fora 
lengtli of time, though but slightly 
sensible to myself, became fatigued, 
and dropped the chain of calculation. 
Wevcrlhcless, in 17^^, I succeeded 
ill acquiring the invariable posses- 
sion of thi.s faculty, which has never 
since left or deceived me.” 

He was then 22 years of age, and 
occupied at a school ; but, iii conse- 
quence of some singular habits, as 
that of sounding bells, and of some 
mystical notions he had acquired, 
and also certiun disputes about the 
correction of the village clocks, he 


was dismissed, and went to his mill, 
where, continuing to sound his bells 
and make his clock.s strike, he was 
nick-named the Mummy of the 
Mill. 

Being on board the steam-boat on 
the lake of Geneva (July 14, 1823), 
he soon attracted attention by his 
remarks, that so many minutes and 
seconds had passed since they had 
left Geneva, or passed other places ; 
and, after a while, he engaged to in- 
dicate to the crowd about him the 
passing of a quarter of an hour, or 
as many minutes and seconds as any 
one chose, and that during a conver- 
sation the most diversified with those 
standing by ; and further, to indicate 
by the voice the moment when the 
hand passed over the quarter minutes, 
or half-minutes, or any other sub- 
division previously stipulated, during 
the whole course of the experiment. 
This he did without mistake, notwith- 
standing the exertions of those about 
him to distract his attention, and 
clapped his hands at the conclusion 
of the time fixed. 

M. Chavannes then reverts to his 
own observations. The man said, 
“ 1 have acquired by iiiiitalion, labour, 
and patience, an internal movement, 
whicli neither thoughts, nor labour, 
nor any thing, can stop ; it is similar 
to that of a pendulum, which, at cacli 
motion of going and returning, gives 
me the space of three seconds, so 
that twenty of them make a minute, 
and these! add to others continually.” 
The calculations by which he ob- 
tained subdivisions of the second 
were not clearly understood by M. 
Chavanncs,but.thc man offered freely 
to give proof of his power. On try- 
ing him for a number of minutes, he 
shook his head at the time appointed, 
altered his voice at tlie quarter, half, 
and threc-quai*tcr minutes, and ar- 
rived accurately at the end of the 
criod named. He seemed to assist 
imself in a slight degree by an ap- 
plication of mnemonics, and some- 
times, in idea, applied religious names 
to his minutes up to the fifth, when 
he recommenced ; this he carried 
through the hour, and then com- 
menced again. On being told that • 
the country people said he made use 
of hb pulse as anlndicator, he laughed 
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at the notion^ and said it was far too 
irregular for any such purpose. 

He admitted that his internal move- 
ment was not so^ sure and constant 
during the night “ nevertheless it is 
easy to comprehend/' he said, “ that, 
>yhen I have not been too much fa- 
tigued in the evening, and my sleep 
is soft, if, after having awakened me 
without haste, you ask me what the 
hour is, 1 shall reflect a second or 
two, and my answer will not be ten 
minutes in error. The approach of 
day renews the movement if it has 
been stopped, or rectifles it, if it has 
been deranged, for the rest of tlic 
day." When asked ‘how he could 
renew the movement when it had 
ceased, or was very indistinct, he 
said, “Sir, I am only a poor man; 
it is not a gift of Heaven ; 1 obtained 
this faculty as the result of labours 
and calculations too long to be de- 
.sefibed ; the experiment has been 
made at night many times, and I will 
make it for you when you please." 
M. Chavauues had not, iiowever, the 
opportunity of making this experi- 
ment, but he felt quite convinced of 
the man’s powers. He states that 
the man is deaf, and cannot hear, at 
present, the sound of his clock or 
watch ; and further, that neither of 
these vibrate twenty times in a 
minute, which is always the number 
indicated by the motions of Chcval- 
ley when he wishes to illustrate his 
internal movement ; and he is con- 
vinced, according to what he has 
seen, that this man possesses a kind of 
internal movement^ which indicates 
minutes and sccuruls with the utmost 
exactness. 


HAILWAYS. 

{Continued from our last.) 

It will be convenient, before we pro- 
ceed farther, to Rive a short summary of 
the propositions already laid down rc- 
spectiiiff the motion of bodies on Hall- 
ways, viz. — 

1. The re.sistanco to the motion of the 
body, nrisiue from friction, is the same 
at all velocities ; that is, tiic re.si:,tatice 
IS equal in equal times, whatever be the 
space passed over. This is the primary 
law established by the cxperiineats of 
\ uicc and Coulomb. 
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21. It follows from this law, that a body 
impelled along a railway by any ct)ns,tai»l 
power, exceeding what is snllicient to 
overcome the resistance of frictioii 
(which is an uniform <|naiitity), will 
have, its motion continually aci-ekM-ated 
in the ratio of the squares of the times. 
A body, for instance, so impelled, which 
travels one foot or one yard in the first 
second, will travel three feet or yards in 
the next second, five feet or yards in the 
third, seven in the fourth, and so on. 
Its motion, if not strictly conforinahlc to 
this principle, will at least approxiiiiutc 
to it. 

3. It follows also from the same law, 
tbatif the power expended in overcoming 
tJie inertia of the moving body in the 
earlier part of the journey, is saved by 
an imnuLse given at the niumeiit of start- 
ing, the body will proceed exactly as it 
would hare done, liad it arrived at the 
same degree of velocity by its own acce- 
lerating power— that is, it will not only 
maintain the high velocity tiius commu- 
nicated, but iucreaiie it. In other words, 
the same constant power which would 
maintain a velocity of two miles, would 
equally maintain a velocity of ‘20 miles 
an hour. It is to be remembered that 
we take no account here of the resist- 
ance of the air. 

We arc afraid that some practical men 
will be dlspo.se(l to treat these pi(q>osi- 
tions as mutter of idle and fruitless spe- 
culation. We confess this does not at 
all abate our confidence in their truth. 
Wc know lliat no useful improvement 
has ever been introduced without a hard 
struggle with their ignoranee and pre- 
judices, which cieate a species of moral 
resistance more intractable than the vis 
inert iof of matter to the mechanician. 

I'he most sanguine sjx'culation, in our 
opinion, is often less olfeii.sivc and less 
wrong-headed than your thorough -paced 
practical man, who i.s generally an in- 
corrigible dogmatic ns to the nostrums, 
right or wrong, whii h his own iianow 
experience has taught him, and stiil)- 
bornly iiicredulou.s as to every tiling be- 
yond them. We Ijelieve, however, it 
will not he difficult to reconcile the 
principle wc have been laying down with 
the results of every day’s experience, ns 
some may suppose. 

Wc see nothing, it may be said, of the 
constant acceleration alluded to in tin* 
motion of a waggon oii a level railway 
or common road (to the latter of which 
the laws of friction are applicable a.s 
well as the former). Hut this i.s ciisily 
explained, ’riie friction is a constant, 
and the hoise’s tracticiU, a variubli* 
quality. Suppose tiiat a fin 1*0 of 90 
pounds would exactly balance the fric- 
tion, and that the horse begins to draw 
with a power of 100 pounds, proceeding 
at two miles an hour, the accelerating 
force is then 10 pounds; the hoi'sC| if i.c 
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does not spare himself, will quicken his 
pace, perhaps, till he is travelling at the 
rate of three miles an hour. But though 
he exerts the same muscular energy now, 
he pulls only with a force of BL pounds, 
while his friction requires 'JO. He will, 
therefore, gradually reduce his pace 
again to three miles au hour, at which 
rate, with tKe same expenditure of 
.strength, lie pulls with a force exactly 
cniuil to the friction, that is, 00 pounds. 
The horse may either adjust the effort to 
tlie resistance in this way, or he may 
save lii.s strength by walking slow, and 
pulling with a .smaller force. 

Every body knows, that the rate of 
stage-coach travelling in this country has 
increased within the last twenty-five 
years, and this too before the roads were 
lVl*Adamizcd, and with ninch less injury 
to the horses than was anticipated. Sup- 
posing that a coach-hor.se could run 14 
miles, uiilo.'idedjwith the same muscular 
c.veitioii which carries forward the 
stage-coach at eight or nine miles, then 
Professor Jjeslie’s formula becomes 
J (14— u)*. Each horse would, of course, 
draw with a force of 48 {munds at six 
miles, and of 27 pounds at eight miles 
an hour. But if the friction increased in 
the ratio of the velocity, the load upon 
each horse would increase from 48 to 60 
])ouud.s, when the speed increased from 
six to eight miles an hour ; and as the 
hor.«e, exerting the same strength, would 
only pull with a force of 27 pounds, lie 
would (bus have more than double work 
to do, which is plainly impossible. But 
admit that the friction is c^ual in eaiial 
times, then, since the lihie is diminksned 
one-fourth by increasing the speed from 
six to eight miles an hour, the liorses 
have actually onc-fouith les.s to do ; the 
load u])on each is reduced from 48 pounds 
to :16, The fact, we believe,” will be found 
.strictly con.si8tent with this hypothesis, 
and decidedly at I’ariance with the other. 
However strange then it niav sound to 
common observers, it is practically true, 
that a smaller ab.solute amount ot force 
will drag a coach over the same space In 
three hours thai* in four and in one hour 
than ill two. 

Common roads, however, vary so 
much ii. the nature of their surface and 
their inclination, that the results they 
afford cannot easily be subjected to the 
calculations of the mathematician. With 
railways the case is otherwise ; and we 
.shall now show how' the effects of a cer- 
tain force of traction upon a horizontal 
road of thi.<« description is to be com- 
puted. As the friction of a given body 
is a fraMl alid constant quantity, the 
power employed in impelling the machine 
may Convenfently be divided into two 
portions — one to balance the retarding 
effect of the friction, the other to urge 
it forward, which, of cour.se, constitutes 
the accelerating force. Let us then 


suppose that a force of traction equal to 
200 pounds is applied on a railway to a 
waggon or a machine weighing, with Its 
its load, .80,000 pounds. Of this force 
let us suppose 100 pounds to balance tho 
friction; of course, 'the remaining 100 
pounds is applied to the acceleration of 
tlic machine. Now the accelerating 
force of 100 pounds is equal to the riOOtli 
part of the body to be moved. The ma- 
chine will therefore advance through a 
.800th part of 16 feet in the first second ; 
through three times this fractional space 
In the next second ; five times the i^aine 
space ill the third second, Ac. By pur- 
suing this calculation, we find, that the 
machine will travel 84 miles in l.^i mi- 
nutes, .83 miles in half an hour, and 130 
in an hour. Such would be the result in 
space absolutely void ; but a degree of 
speed approaching to this is rendered ut- 
terly impossible by the resistance of the 
atmosphere, which retards the motion 
from its commencement, and ultimately 
renders it uniform, however great may 
be the moving power employed. 1 1 is to 
be observed, that with an' accelerating 
force of double the one assumed (or 200 
pounds), the space gone ovqr in the same 
time would be double; with a treble 
force (300 pounds) it would be treble, 
and so on. 

We shall now estimate the retarding 
effect produced by the resistance of the 
air. During high winds this rcsi.stance is 
so considerable, that meaus should be 
taken to lessen its amount; first, by 
making: *he vehicle long and narrow, ra- 
ther thar.' broad and short ; and, secondly, 
by giving the front a round or hemi- 
spherical form. Let us suppose, then, 
that there are two steam vehicles, each 
weighing, with its engine, fuel, and 
load, 15 tons. The one, a steam-wag- 
gon for conveying goods, is six feet high 
and five feet wide, and has, of course, a 
front of 30 square feet, which, in re- 
ference to the pi'essure of the air, is re- 
duced to 15, by giving it a rounded form; 
the other, a steam-coach for carrying 
passengers, is eight feet high and eight 
wide, or rjven high and nine wide, pre- 
senting a front of 60 square feet, but re- 
duced to 30 by its rounded form. Now, 
still air is found by exi^riment to press 
with a foix'e of lo grains upon a body 
presenting a front of one foot .square, 
and moving at the rate of one foot in a 
second, and the pi-essure increases as 
the square of the velocity. Hence our 
steam-coacli, when moving at four miles 
an hour in a still atmosphere, would 
encounter a resistance from the pressure 
of the air of 2^ pounds ; at eight miles 
an hour the- resistance would be nine 
pounds; at 12 miles, 20 pounds; at 
miles, 36 pounds; at 20 miles, 57 pounds. 
The steam -waggon, presenting only half 
the surface in front, would experience 
only half the resistance. Let us assume, 
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according to what we have already stated, 
that a power of 100 pounds would just 
put the steaiu-coach in motion ; then, if 
we allow an additional power of 33 
pounds for acceleration, making 13^1 
pounds altogether, we find that, if the 
air did not oppose its progress, it would 
move over 43 miles in one hour. Hut 
since it is propelled only hy a force of 
33 |)ouud.s, as soon as the resistance of 
the air pressed it hack with a force of 33 
pounds, the acceleration would cease, 
and the motion become uniform. Now 
this w'ould take place within 13 or 20 
minutes, and when the velocity had 
risen to 14 or 13 miles an hour. With 
the steam- waggon, presenting only half 
the front, the velocity w'ould become 
uniform, at 22 miles an hour. Hcnec 
we see, that if wet had always a perfect 
calm ill the atmosphere, wc could inijicl 
15 tons along a railway with a velocity 
of 15 or 22 miles an hour (according to 
the extent of surface the vehicle pre- 
scutedj, by a force of 133 pounds. — 
We may now compare the rcsUtancc of 
a railway with (liat of a caual or uriii of 
tlic sea III a calm atmosphere. 

According to the table formerly given, 
the force required to pi‘ 0 |iel a vessel 
weigliing, with her load, 15 tons througli 
wat.er at different velocities, would be as 
follows:— 

At 4 miles per hour.. 133 pounds. 


6.... 


... 300 

8..,, 


... 533 

12,,.. 


...1200 

16..,. 


...2133 

20..., 


...3325 


On a railway, we liave merely to add 
the power required to overcome the fric- 
tion (100 pounds), a few pounds more 
to balance the resistance of the atmo- 
sphere at the velocity proposed. For 
the steam-coach, with 30 feet of front, 
It would be as follows 
At 4'iiules per hour. . <^02 pounds. 

*•••• 105 


B 109 

12 120 

16 137 


20 158 

We see from this tabic the astonishing 
superiority of the railway over the canal, 
for all velocities above four miles an liour. 
Nearly three times as much power would 
be required to move an equal mass at six 
milos an hour on a canal as on a railway ; 
five times as much power would be re- 
quired at eight miles an hour, 10 times 
as much at 12 miles. Id times as much at 
1 () miles, and 21 times as much at 20 
miles an hour. It is evident, also, that 
an addition of power too trifling to add 
any thing material to the weight of the 
vehicle, would raise the tenniiial or uni- 


form velocity from four miles an hour 
to 20: and that, speaking pi aciic ally, it 
woula cost no more to command a ^Vln- 
city of 20 miles an hour on a railway 
than a velocity of one. lixccpt for thi* 
chances of injury to the ‘ railway or the, 
vehicle, there would not be the smallcsr. 
reason for conveying goods, even of the 
coarsest kinds, at four miles, rather 
than at 20 miles an hou^ ! * 

But a perfect calm in the atmosphere 
Is very rare, and vehicles inteinled for 
daily and constant use must be prepared 
to contend with the strongest winds. 
The power must tiiereforc be increased 
to such an extent as to enable the vehi- 
cle to travel at its wonted pace in all 
weathers. Now, acennlingto Mr. Snica- 
ton, a “ hard gale'* is found to sweep 
along the surface of the earth at the rate, 
of from 40 to 50 miles an hour. '1‘liis 
velocity, which would be increased to 60 
or 70 by that of tlie stcani-eoach when 
trareliiug at 20 iniles an hour, would 
produce a resistance of 600 pounds upon 
the 30 feet of front of llic steam- conch, 
or 300 poiindj) upon the front of the 
steam- waggon. VVitli a sliced of eight 
miles an hour, the coach and waggon 
would encounter a resistance about one- 
half less. The vehicles, however, should 
not be constructed entirely with a view 
to extreme cases ; and, except l\/r the 
conveyance of mails and some similar 
puiposes, an average velocity of 20 miles 
an hour, for vehicles of the weight and 
de.seriptioii mentioned, would be secured 
by a iMiwer varying from 200 to .500 
pounds; thatisj from onc-fiflh to one- 
tenth of tlie power required to produce, 
the same eflect on water. Wc sec, how- 
ever, that the resistance of the air, 
which, in vulgar apprehension, passes 
for nothing, comes tube the greatest im- 
pediment to the motion of tlie vehicles, 
and may in some cases absorb five parts 
in six of the whole power. Let it he rc- 
roembered, at the same time, that tai.s 
aerial resistance rises into conbeqiience 
solely because the high perfection of tJie 
machinery,’ the vehicle, and the roiid, 
almost annihilates every other. The at- 
mosphere equally onpo^cs the progress of 
the stage* coach, the '.rack-bevt, and the 
steam-boat ; but the motion of these ve- 
hicles is comparatively so slow, and the 
power of impulsion required to overcome 
the other impedimeutH to their progre.ss 
is so great, tnat tlie resistance of the air 
is disregarded. 

lu discu^sillg this subject so much in 
detail, wc have perhaps exceeded what 
is suitable to our limits ; but it is sin- 
gular tliat, so far as we know, the ap- 
plication of tlie laws of friction to 
the motion of carriages o . railways has 
scarcely ever been investigated. Vet tJie 
subject is of va>t importance, and the 
results extraordinary. Amon^ all the 
new projects and inveutious with which 
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this age teems, there certainly is not oiu* 
which opens up sucli a l)ouiidle.>s pro- 
spect of iui|)ro\erttent, as the gCfieiui in- 
troduction of railways feu* the purpose of 
commercial communication. . We have 
spoken of vehicles irareUiiig at 20 miles 
HU hour ; but wc see noieason for think- 
ing that, in the progress of improvemeiit. 
9l muchhiglicr velocity may not be found 
practicable. '^11 b(M*i us travelled 200 miles 
111 two days, and this was R'ckoned an 
extraordinary effort; but in our times, a 
shopkeeptM’ or mechanic, on the most ordi- 
nary occasion, travels twice as fast as the 
Homan Emperor ; and 20 years hence» 
lie may probably travel with a speed that 
would leave the fleetest courser behiud. 
iiuch a new power of locomotion cannot 
be introduced without effecting a vast 
change in the state of society. Witli so 
great a facility and celerity of communi- 
cation, the provincial towns of an exten- 
hive empire would become so many sub- 
urbs of the metropolis; or rather the 
effect would be similar to that of collect- 
ing the whole inhabitants of a country 
into one city. Commodities; Inventions, 
discoveries, opinions, feeling, would 
circulate with a rapidity hlwerto iin- 
knowti ; and, above all, the personal in- 
tercourse of maq with man would be 
jirodiglousiy increased. Were the ugly 
despotisms that rctaid civilization on 
the Continent annihilated, Europe might 
be made, as it wore, one mmily, by such 
a system of internal coinmuuicatiou. 

( To be condnued.) 


EVANS’S TABLES OF OISCfOUNT AND 
PROFIT, 

SiR,-^In your Ma^ziue, No. 63, 
page 106, your Birmingham Corres- 
pondent, who signs himself ** A Con- 
stant Reader,” nos made tlie world 
acquainted \nth what he appears to 
consider to be a great discovery. I 
have no reluctance in confessing that 
Ido not comprehend the pbservution. 

For instance, a shopkeeper buys 
an article for W. and sells it for 1/. u. 
faheltf supposing that he gains 5 per 
cent., whereas he ought to get one 
shilUng in. 20r., or 5/. in and n6t on 
100/.” Now, according to my plain 
imdcrstaiiding, whether a man puts 
out 100/. at 5 per cent, interest, or 
employs the same sum in trade, and 
;at tlie end of the same period finds 
that he is worth 105/., 1 conceive 
that he makes 5 per cent, upon his 
investment, or, in other words, that 
he increases his capital just one- 
twentietb part^ which, as my Walk^i 


ingamc informs me, is making an 
increase or profit of 5 per cent. 

If the position which your Cor- 
respondent has discovered be re- 
cehed, wc shall want some new sys- 
tem of arithmetic, and poor old 
Cocker and all his descendants may 
be consigned to the shelf, or be made 
into tobacco-pipe lights. 

The observation above quoted is 
not the only one that puzzles me in 
the Birmingham article ; that which 
defies doubt itself is a veiv lon^ pas- 
sage beginning with, “ The rnllus- 
trious mechanic,” and ending with, 
** one shilling out of sixteen.” 1 
have endeavoured to unravel it, but 
without effect, unless my having 
made up my mind to suppose that 
some great truth is intended to be 
conveyed, which the writer did not 
think it prudent to state in com- 
monly intelligible terms, may be said 
to be the effect of my repeated trials 
to understand it. 

I ought to observe that you have 
afford^ an antidote to the error of 
your ” Constant Reader,” in the quo- 
tation which you have given from 
Mr. Evans’s book, where he observes 
that, ” For instance, 5 per cent, 
added to IQO/. increases it to 105/.” 
But as this quotation may not meet 
the eye of a nasty reader, I take the 
liberty to requeift the insertion of 
these remarks ; and 1 beg to be per- 
mitted to say that vour compliance 
will induce me to forward, for your 
Magazine, a few rules applicable to 
all cases' where profit and discount 
can be.^e object of consideration. 
1am,,Sir, 

Your obedient servant, 

M. W. 

Feuchurch-street. 


INQUIRY. 


NO. 88. — DYEING AND VARNISHING. 

Sin,— -Will any of your readers 
oblige me by a receipt for tlie best 
mode of dyeing Ivory Scarlet ; also 
for putting a high polish, without a 
great tliickness of varnish, upon hard 
wood ? 
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The Mechanical Effects of Elec- 
tricitv are exhibited in its power of 
impelling and dispersing light bodies; 
of perforating, expanding, coin press- 
ing, tearing, and breaking to pieces, 
all conducting substances through 
which it is sufficiently powerful to 
force its passage. 

If a light wheel,* has'ing its vanes 
made of card paper, be made to turn 
freely upon a centre, it will be put 
in motion when it is presented to an 
electrified point. The wheel will 
always move from the electrified 


point, wliether its electricity is posi- 
tive or negative. In this experiment 
the current seems to be jiroducetl liy 
the recession of the similarly elec- 
trified air in contact with the point* 
and therefore the (drcumstancii of 
the wheel turning in the same direc- 
tion when tlie electricity is negative, 
cannot, as Mr. Singer has remarked, 
be considered as any proof of the 
existence of a double current of tin*, 
electric fluid. As an illustration take 
the following experiment 



Place upon an insulating stem a 
light wheel of emtt papery properly 
8usp(mded upon j^vots, as repre- 
sented In our Plate,, and introduce it 
between the pointed wiras (AB) of 
theuniveraal'dischar^r, fdaced ex-> 
actly opposite to each other, and at 
the distance of litHe mom than an 
inch from the upper vanes. Then 
having connectecl the wire A with 
the positive conductor, and the wire 
U with the negative conductor, of an 
electrical machine, the little wheel 
will revolve in the direction All ; 
and if the wire B is connected with 
the positive end, and A with the ne- 
gative end, the motion of the wheel 
will be from B to A. The transmis- 
sion of a small charge through the 
w ires, by an insulated jar, will pro- 
duce the same effect. 

The preceding experiment, ima- 
gined by Mr. Singer, is considered 
l)y him as a proof that there is only 
one electric fluid, and that it passes 
from the positive to the negative 
wire ; for, if there were two electric 
fluids, he concludes, that the wheel 


being equally acted upon by each, 
will obey neither, ana remain sta** 
tlottary.’'-»C^e7»»L 


tNvnnnsTa of scibstgi fopu- 

, PKBJODlCJta. 

Si]i,-^Allow me to express in v sur- 
prise and disgust at the sentiment 
expressed by your ‘ Correspondent, 
calling himself * ^ A Medical Reader,** 
in your 69th Number, respecting 
resurrect ion^men. He says, speaking 
of the employment of destnnrtive 
powder deposited in coflins for the 
puqiosc of blowing rc&urrection-mcn 
lip — “ that it would be well to blow up 
the whole of than!** than which a 
more iiihuinan and barbarous senti- 
ment could not, in my judgment, 
have been uttered ; for is it not evi- 
dent that the interest . of science, in 
the present stale of our laws, rciuler 
the practice of body-stealing abso- 
lutely necessary, unless this *SMe- 
dicarReaiicr*^ is prepared to prove 
that ignorance of the principles of 
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anatomy and surgery is an evil of 
less magnitude to the interests of 
the community than the tolerating 
of the practice in (piestion ? TJiis, I 
.*^uspcct, he will never be able to do 
to the satisfaction of any one unpre- 
judiced and intelligent man in the 
country ; and therefore the only pos- 
sible eftects that can be prodiieea by 
a seiitiinciit so abominable as that 
which he has ventured to express, 
pjust be to foster the prejudices of 
ignorance, and to inflame the vulgar 
mind still more against a claas of 
individuals, who, after all, are merely 
the machines or instruments of others. 
This writer, to be just, and eflectually 
to accomplish his object, should 
begin witli the old sinners — the em- 
ployers of resurrection - men, by 
“blowing-up” ihc Clines, the Coo- 
pers, the Lawrences, the Aberncthys, 
and all the rest of the masters and 
teachers of anatomy and surgery, 
together with the schools and col- 
leges to which they belong, and' let 
ns revert back to a state of profound 
and contented ignorance on the noble 
sciences in question. Without this, 
it is evident that, if all the resurrec- 
tion-men in existence were “ blo\vn 
up” to-day, your “Medical Reader” 
would have a fresh set to “ blow up” 
to-morrow. Then, as to this state 
of ignorance, let us suppose this 
“ Medical Reader^’ to require, in his 
own person, the performance of some 
critical operation in surgery,. aucU, 
for instance, as the amputation of a 
limb at the hip-joint, the operation 
for strangulated hernia, or cutting 
for thv- stone or fistula, or even the 
comparatively simple operation of 
introducing the catheter into the 
bladder in the distressing case of a 
suppression of urine what would 


* This latter is a case on which 1 speak 
fetdingly, having, some years since, in a 
dangerous illness, had my water drawn 
off, for eight successive days and nights, 
by that most eminent practitioner, Mr. 
Thomas lilizard. 'I'he gratitude and* 
regaid which I felt towards him for his 
skill and kindness on that occasion, are 
as fresh in my recollection, at this dis- 
tance of time, a.s if the cause which ori- 
ginated them had only been the occur- 
rence' of yesterday. In short, to his at- 
tention and skill, 1 am iiulebtcd for my 


then be his feelings respecting the 
ignorance and incapacity of the pro- 
fessors of the surgical art, which his 
seutimemt, if carried into complete 
eflfect, is alone calculated to produce ? 
The skilful performance of these de- 
licate and diiflcult operations can 
only be attained by practice, I pre- 
sume, in the first instance, upon the 
dead subject, and by an unwearied 
application to the study of tliat most 
complex and admirable piece of me- 
chanism made by the hand of the 
Deity, in its quiescent state, before 
tlieir beneficial results can be made 
practically applicable to the living 
body. 

Let not this “Medical Reader” 
infer, that I would willingly consign 
the bodies of my friends and dear 
relations to the dissecting-room. No, 
tJir; this I would undoubtedly pre- 
vent by every reasonable precaution 
in my power : but I would not pro- 
tect the dead by the employment of 
any murderous means of destruction 
directed against the living, in a case 
where, after all that can be said on 
the subject, the injury to the dead is 
merely ideal, while the good which 
results from it to the living is mani- 
fest and indisputable. For my own 
part, I must confess, that the few 
occasions in jny life on which 1 have 
had an opportunity of visiting a dis- 
secting-room, much of the disgust 
and horror which the scene is circu- 
lated to produce, was subdued and 
overpowered by a stronger feeling of 
commiseration at the sight of so 
many young men poring over, the 
putrid objects of their study, at the 
imminent risk of imbibing disease 
at every pore, and of inlialing the 
pestilence of death at every breath 
they drew. At all events, so long 
as the laws remain what .they are 
respecting body-stealing, and so long 
as this is "the only way left open to 
procure subjects for the improve- 
ment of the surgical art, we might 
at least expect that every friend of 
science, and especially that every 
friend of medical science, would 
look with some dcjfrec of lenity, and 
express himself with some degree of 
m<mcration, upon the practice. 

I cannot, Sir, tnily designate my- 
self a “ Medici Rcad(^j” still less. 
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I lament to say, can I call myself 
anatomist or surgeon ; and therefore, 
in all these respects, 1 am no more 
interested in the question at issue 
than the meanest member of the 
oommunity. What I presume to 
call myself, and what I flatter myself 
I really am, is, that I am 

A Lover of Justice. 

December 25th, 1824. 


Sir, — Although I have taken in 
your publication from its commence- 
ineut, I should not have trespassed 
on your time, had I not seen, in last 
week's Magazine, some observations 
by your Correspondents H. B. ami 
T. M. B. relative to the enormity of 
disturbing' the dead in their last rest- 
ing-places. Perhaps these (icntlc- 
men are not aware, that it is impos- 
sible for any man to exercise the 
profession ot medicine without an in- 
timate knowlege of the parts of the 
human frame, ami the functions of 
all the vital organs, which cannot be 
acquired in any other way than by 
actual dissection ; the toil of which, 
combined with the noisome stench 
attending it, ought, 1 think, to 
shield us from the scoflings of those 
persons who do not know how abso- 
lutely necessary a perfect acqmunt- 
ance with anatomy is to the medical 
student. That great luminary of our 
profession, the late John HunteP, 
used to observe,' that for a man to 
practise surgery without knowing 
anatomy, was like a child in a pow- 
der-magazine with a lighted match 
in its hand. Your Correspondent 
very facetiomly says, “ Why do not 
the surgeons bequeath their ^ own 
bodies for dissection i” to which I 
beg leave to answer, that if every 
medical man in the United Kingdoms 
was to surrender up his carcase after 
death, still would there be not one- 
fortieth part enough to satisfy the 
remainder of the living fraternity. 
On an average, there is in London at 
this time eight or nine hundred me- 
dical students, every one of which 
number ought carefully to dissect 
two or three bodies before entering 
upon Ilia duty as a surgeon. As the 
ignorance of Ibis part of our science 


is often fatal to the patieni, so the 
thorough knowledge of it is ccrluiiily 
to be considered a' point of no small 
importance. 

1 augur, from your well - know iv 
impartialitv, that you will insert this 
answer to T. M. B., ami by so doing 
you will oblige. 

Medic us. 


SUPERIOR process OF WASllING- 
OVBU emery. 

The genuine Emery-stone is liroiight 
to us from Naxos, one of the islands 
in theX ireek Archipelago. It is found 
in hard, compact, stony masses, of a 
bluish purple colour, intiM-spersed 
with pyrites. These lumps of emery 
are used in their native state, in Swe- 
den, to shape iiorphyry into slabs, 
mortars, 8:e. ; being held firmly 
against the masses of porphyry, 
whilst the latter are turned in large 
lathes, moved by the power of water. 
They arc also used in this country 
by the glass-cutters to turn their 
cast-iron laps into shape; and tin; 
emery made from tliein is greati; 
preferable to any other in its efl’eFts 
upon the articles to be cut or abraded 
by it, owing to its great hardness. 
This valuable property of hardness, 
however, has inereascJ the dilficulty 
of manufacturing emery from it*; 
and, accordingly, substitutes liave 
been found for il, which fall vastly 
short, indeed, in this very desirable 
quality. 

Mr. John Isaac Hawkins has lately 
introduced a mode of preparing emery 
for nice purposes, which appears to 
be of a very superior description. 
He was led to it by finding that the 
emery commonly sold was totally 
inefficient for tlie purpose he liml in 
view, namely, grinding two flat sur- 
faces of hard cast-steel accurately ; 
as the workman found that only a 
few of the coarM, parts of the emery 
scratched the Hnaces of the steel 
plates, and kept the remainder of it 
from acting at all ; aini, in fact, that 
his labour was in vain , On this, Mr. 
Hawkins thought of applying a pro- 
cess which he had seen U8^ ill Liver- 
pool for washing -over diantond-dust, 
to be used in watch-jewelling, to 
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ornery ; and in order to be sure 
that bis emery ^boiild be of a ^ood 
<[iiality, he toijk the precaution of 
purchasing, at an eminent cmcry- 
inaker’s, a (piaulity of those small 
lumps or grams of (Miicry which had 
longest withstood the uetroii of the 
east-iron runners and bed, and thus 
<Misurcd the hurdneas of the emery. 
These lumps he caused to be reduced 
to powder in u mortar of cast-iron, 
ntid tlien sifted the powder into dif- 
ferent varieties, l)y passing it tlirough 
ft series of wire-sieves ; the first sieve 
having iiO scpiurcs in the inch, the 
iie.xt ilo, and so on to 80 : and thus 
he olitained eight different degrees of 
emery. 

He next treated the emery which 
had passed through the linest sieve, 
by washing it over in the same man- 
ner as the diamond-dust was treated, 
nan;iely, in oUyWhich held U siispciuled 
for a much louf^er time than the waler^ 
which is usually employed for this 
jiroccss : and in this way he obtained 
u series of -emery, which had floated 
one minute, five minutes, ten minutes, 
fifteen minutes, twenty minutes, forty 
minutes, and ei^jht y minutes; amongst 
wliich ho found every variety neces- 
sary for his purpose, and deposited 
them in separate boxes for u§e, num- 
bered according to the minutes they 
had floated; and he could thus, at 
iuiy subsequent period, be certain of 
producing other emeries of the very 
same description. 

AVc need hardly add, that, by using 
these latter emeries in succession, 
beginning with the coarsest, he not 
only very soon ficcoraplished tile 
object he had in view, but has also 
since employed them in grinding 
three flat circular plates of cast iroii 
to perfectly plane surfaces, correct- 
ing, as usual, the tendency in cither 
to become concave or convex, by 
means of the third plate. 

T.mcry hard enou^l^ cut Rubies, 

Mr, Hawkins, pursuing the same 
practice of selecting those grains of 
emery which resisted longest the 
'action of the pestle and mortar, 
eventually obtained some hard as 
to he capable of cnltiag a rubp, when 
employed in a similar manner to 


diamond-dust in watch -jewelling. Hc^ 
has also found it desirable somc-J^ 
times to separate his emery, by 
washing it over in one, two, three, 
four, and five minutes, and so on, aa 
before mentioned. 

Sapphires found in the Greek Emery 
Stone. 

llie Editor of the Technical Repo* 
sitory states, that he has lately treated 
soma portions of the Greek emery- 
stone by grinding them to powder 
hetNveen two flat and hard steel sur- 
faces, and washing olf the lighter parts 
?n oil : he then placed a small portion 
of wliat had subsided, after floating 
only half a minute, upon a slip of 
glass, and examined it in the micro- 
scope, under a highly-magnifying^ 
power, and found that many parts of 
It had entirely withstood the grind- 
ing action (except only their being 
separated from the mass), and were, 
in fact, perfectly crystallized Sf/p- 
pliircs ! 


NEW SET OF CALCULATING RODS. 

At a repent Meeting of the Astro- 
nomical Society of London, there 
was read a deenption, drawn up by 
Dr. Gregory, of a Box of Rods, 
named the Rhabdologieal Abacus, 
whidi had bcen^ presented to the 
Society by the family of the late 
Henry (loodwiii. Esq. of Blackheath. 
It appears that these rods were in- 
vented by JMr. G.oodwin, for the 
purpose of facilitating the multipli- 
cation of long numbers of frequent, 
occurrence. They were probably 
suggested by Napicr*s rods, and arc, 
for the purposes which the inventor 
had in view, h great improvement 
upon them. The rods, which are 
square prisms, contain, on each side 
successively, the proposed number 
in a multiplicand, and its several 
multiples, up to nine times ; and 
these, in. the several series of rods, 
arc repeated siifiicieiitly often to serve 
for n^ extensive muUiplicalious as are 
ever likely to occur. Thus, if the 
four fiices of one rod contain, re- 
spectively, once, twice, three times, 
and four times, a proposed multipli- 
cand, another rod will exhibit, iu 
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like manner, twice, three times, four, 
ami live times the same ; a third rod, 
three, four, five, and “six times the 
same ; a fourth rod, four, five, six, 
llpd seven times the same multipli- 
puid ; and so on to nine, and, in scvc- 
tal cases, more rods. 

The numbers are arranged uni- 
formly upon equal and equidistant 
compartments, while at a small con- 
stant distance to the left of each 
roduct stands the number 2, 3, 4, 

, &c. which it represents. Hence, 
in performing a iniiltiplicaticn, the 
operator has only to select from the 
several faces of the rods the distinct 
products which belong to the respec- 
tive digits ill the multiplier — to place 
them in due order above each other, 
— to add them iip while they so stand, 
and write down their sum, which is 
evidently the entire product rcciuired, 
and obtained without the labour of 
multiplying for each separate pro- 
duct, and even of writing those pro- 
ducts down. For still greater conve- 
nience the rods may be arranged upon 
a board, with two parallel projec- 
tions placed aslant, at such an angle 
as of necessity produces the right 
arrangement. There are blank rods 
to ])luce on those lines which accord 
with a cypher in the multiplier, and 
the arrangement may easily be car- 
ried on from the .bottom product 
upwards, by means of the inuicating 
digits. 


A QUESTION IN OPTICS. 

Sir,— A s a subject likely to excite 
some little consideration, as well as 
research, amongst your numerous 
readers, and for the purpose of de- 
ciding a controversy which has arisen 
between a few friends, not very ca- 
pable of experimental determination,^ 
I make no apology for rc(incsting 
the insertion of the following ques- 
tion ill your Magazine. 

AVhat is the greatest distance at 
which the human sight, under every 
most favourable circumstance of light 
and situation, can discern the hands 
and figures of an ordinary turret- 
clock (say four feet in diameter), so 
as to tell the hour ? 

It is conjectured, that the even- 
ing, when rae sun's rays may be aU 


daw's copper sheatittno. 

most ri'flcctcd horizouMlly iVom llie 
lace of the cloek to ihe sp(*rtator's 
eye, would be the most fax omahh‘ 
time of the day, and that across 
water would be the most advantage- 
ous situation ; but inasmuch us the 
extent of diminution of the angle 
under which the hands and fignrcjif 
are observed, by the increased dis- 
tance, must be limited to the size, 
laid down by writers on optics, us 
capable of exciting a sufficient image 
upon the retina of the eye, then* 
must he an extent beyond whieli 
every aid, save that of a telescope, 
is unavailing. 

If some of your inquiring readers 
will assist our discussion of the ques- 
tion, by an investigation 4)f the i\)re- 
going principles, they will oblige 
their co-operator, and 

Your constant Reader, 

S. 


SIR HUMPHRY DAVV'S COPPER 
SIIEATIIINU. 

His Majesty's ship Samarang, of 
28 guns, Captain David Dunn, ar- 
rived on the ‘25th of December at 
Portsmouth, from Halifax, after a 
tempestuous passage of nineteen days. 
“ \Vc understand (says a Portsmouth 
Paper) the return of the Samarang 
to England, after being so few months 
on tlie North American station, is- 
occasioned by a discovciy of the 
complete failure of Sir Huinpliry 
Davy’s experiments to preserve ships’ 
coppers from decay. The Sunuirang 
was fitted out at this port under that 
eminent chemist’s direct ion, with the 
zinc preservers attached to thesheiitli- 
iiig metal, by means of which, pro- 
ducing galvanic action, it was ex- 
pected the copper would be pre- 
served from corrosion ; but^ it is 
proved, th-.it though the oxidaiion of 
the metal is prci cutcd by the defen- 
sive action of the iron, the animal- 
culse which this oxidation Vised to 
destroy now piey in .such security 
upon the vessel, that the bottom of 
the .Samarang is cox cred with worms, 
barnacles, and sea-xvccds, to a degree 
which prevents her from being steered 
with necessary safetv , slic is, there- 
fore, returned to England to be docked 
and recoppered." 
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ZINC PLATES FOR ENGUAVINO. 

In Germany, artists have bei^ii 
to substitute zinc plates instead of 
copperplates, and also instead of 
stone, for eni?raving;s. The artist 
draws on the zinc as on stone, and 
the expense of cna^avinjf is thus 
saved. A large worh, bcincr a col- 
lection of monuuiciits of architecture, 
from zinc plates, has already appeared 
at Darmstadt, and is highly spoken 
of. The process is said to unite the 
economy of lithography with the 
clearness of copper engraving. 


TO MEASURE THE CONTENTS OF 
PIPES. 

Square the diameter of the pipe in 
inches, and the product will be the 
number of lbs. of water, avoirdupois, 
contained in every yard’s length of the 
pipe. If the last figure of this pro- 
duct be cut otf or considered as a 
dedinal, the remaining figures will 
give the number of ale gallons in a 
yard's length of the pipe ; and if the 
product consist only of one figure, 
this figure will he tenths of an ale 
gallon. Thcnuinberof ale gallons, 
divided by 282, will give the number 
of cubic inches in every three feet of 
the pipe, and the contents of a pipe 
of greater or less length may be 
found by proportion. 


PRESSURE AND RAREFACTION OF 
THE AIR. 

I’he pressure of the air, and its 
rarefaction by heat, are excellently 
iliustrateil by the following simple 
experiment Take hold of a wine 
glass with your right hand, and 
with your left put into it a small 
piece of burning paper. When the 
paper has burned for a few seconds, 
strike the mouth of the glass against 
the palm of your left Hand, and it 
will remain firmly fixed to it for a 
considerable time. The cause of 
this is, that the internal air is so rare- 
fied by the burnihg paper, that the 
pressui*e upon the inside of the glass 
18 greatly diminished. Tlie equili- 
brium, therefore, of the pressures 
upon the outside and inside of the 
glass being destroyedi must 


adhere to the hand till that equili- 
brium is restored. 


MATHEMATICAL HABITS. 

Joseph Sau\ cur, the eminent Fren , , 
inaihcmaticiau, ^vas twice married : 
the first time lie took a very singular 
precaution — he would not meet the 
lady till he had been with a notary 
to nave the conditions, which he in- 
tended to insist on, reduced into wri- 
ting, for fear the sight of her should 
not leave him sufficiently master of 
himself. This, says Dr. Hutton, 
was acting very wisely, and like a 
true mathematician, who always pro- 
ceeds by rule and line, and makes his 
calculations when his head is cool. 


SQU.VRING THE CIRCLE. 

Sir, — After so much has appeared 
in your valuable Journal respecting 
** Squaring the Circle,” I feel that 
some apology is due for trespassing 
on your reatfers with a few further 
observations on the subject. 

Several of your intelligent Cor- 
respondents have sufficiently demon- 
strated, that a method of squaring 
the circle geometrically still is, and 
probably must ever remain, a desi- 
deratum m mathematics. But 1 have 
not observed that any one has at- 
tempted to show how nearly thi^ may 
be effected mechanically ; and, there- 
fore, the information, which it is^the 
purpose of this letter to convey, may 
possibly be new, as well as useful, 
to soirte of your readers. It is hardly 
necessary to premise, that the object 
is to construct a square, the area of 
whir1i*shall be equal to the area of 
a given circle, and the length of the 
side of which shall be expressed in 
parts of tlie diameter, or of the radius 
of that circle. The nearest whole 
numbers by which this can he ef- 
fected are, probably, 8 and 9 ; that 
is, if the diameter of the given circle 
be divided into nine parts, the side 
of the square which shall nearly 
equal it in area, must be eight of 
those parts. This will rather exceed 
the truth ; and it is impossible to do 
it exactly, although the error may be 
reduced to a less quantity than imy 
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that can be assigned. For instance, 
a still closer approxiiiiatioii may be 
derived from dividing the iliametcr 
of the circle into 360 x)arts; then 

f all the side of the square equal 
9.041669, &c. of those parts, 
nearly. The sipiarc of this number 
will be rather less thap the area 
of the circle, and the square of 
319.041867 will exceed it ; but 
these numbers do not differ till we 
c;oinc to the ten-thousandth place of 
the decimals, and then only by 2 ; 
therefore the first number is witluii 
2- 10,000th parts of the truth; and 
it may be seen by inspection, that 
the ratio of the numbers to each 
other is nearly as 8 to 9. 

It is evident that there are no li- 
mits to this approximation ; but the 
above ^vill probably be found suffi- 
ciently near to the truth for all me- 
chanical purposes. 


MANUFACTORY OF OROANZINE. 

Sir,— I have heard a good deal 
lately of the improvements which 
Mr. Badiuill, jun. of Leek, Stafford- 
shire, has made in the machinery for 
the manufacture of Organzine, Sew- 
ing Silks, &e. Being desirous of 
gaining information respectmg these 
improvements, and thinking that, if 
they are realtif improvements, they 
cannot be made loo public, I have 
taken the liberty of troubling , :^u, 
as, from the great name and expen- 
sive circulation of your Magazine, 
it appears to be the best medium for 
such incjuirics. I should coBfccive 
that the patentee can have no objec- 
tion ‘to reply to a few queries, as a 
full answer to them cannot but be 
gcnerallv useful. 

‘ It is said that by an union of ope- 
rations this machine will, in coinp- 
rison with the present method, eftect 
a saving of thirtjf ptr cent. Is this 
true? and if true, how is such very 
parent and important saving to be 
fected ? Is the silk so manufactured 
‘equal in quality to that which is made 
by the present machinery ? I parti- 
cularly allude to the sewing silks, m 
those which have hitherto been made 
upon the common wheels have been 
ahvays consideted very good. 


The auuizing advantages promised 
by Ibis new moihod arc certainly 
worthy t)f attention, as they must (if 
real) enable this country to enter 
into a sHccessJut compelilion with all 
others. If the patentee should choose 
to notice this iiKpiiry, probably In^ 
would have no objection to give all 
the information in his power as 'to 
terms, &c. and who is his agent. 

I am. Sir, 

Your obedient servant, 

A Constant Reader. 

P. S. Are these improvements ap- 
plicable to the manufacture of silk 
for lacc and tram ? 


SINOULAR OPTICAL DECEPTION. 

When the wheel of a carriage in 
motion is attentively viewed through 
vertical bars, such as the rails of a 
palisade or the laths of a Veiietiim 
blind, the spokes appear to bend 
downwards, and more or less so as 
they are situated farther from or 
nearer to the spoke .which happens 
to be vertical, and which always ap- 

K to be perfectly straight. Dr. 

Hoget, in a paper which he has 
addressed on the subject to the Royal 
Society, explains this curious phciio- 
menoii by supposing that the impres- 
sion made on the retina by^ a pencil 
of rays, when sufficiently vivid, con- 
tinues for some time after the cause 
has ceased. He thinks it even pos- 
sible to estimate the actual duration 
of any impression on that organ, 
from the apparent velocity of the 
spokes. 

NEW PATENTS. 

I.oui.s Lambert, of No. 10, Hne-dc-la- 
(lout, J*ari», Franw, but now re.siding 
at No. 29, Cannon-street, l.oiidon, Ucn- 
tlcuian ; for certain improvements in the 
materialand inanufacttire of paper. Dated 
Nov. 23, 1324. 

John Osbaldeston, of Shire Rrow» 
Biackhurn. Lancashire, calico-weaver ; , 
for an improved method of making healds 
to be made in tlie weaving of cotton, 
silk, w<x)lk*n, and other clofhs. Dated 
Nov. 29, 1324. 

Stephen WilsoR^qfStrcai^a Surrey, 

Esq.) for of stuffs 
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witli transparent and colonrerl fi^wres, 
whicli he calls Diaphaiic Stufl's. Com- 
municated to him by a certain foreigner 
residing abroad. Dated Nov. 25, 1824. 

William Shelton Burnett, of New Lon- 
don -street, London, merchant; for cer- 
tain iniproveinents in shins' tackle. Dated 
Nov. 25, 1824. 

'Fhoiuas Hancock, of Goswell-mcwg, 
Goswell-street, Middlesex, patent cock- 
mauufacturer; for a method of making 
or manufacturing an article which may 
be applied to various other useful pur- 
poses. Dated Nov. 29, 1024. 

William Purnival, of Anderton, Che- 
shire, salt-manufacturer; for certain 
improvx^ments in the manufacture of salt. 
Dated Dec. 4, 1824. 

William Weston Young, of Newton- 
cottage, Glamorganshire, engineer; for 
certain improvements in manufacturing 
salt; part of which improvements are 
applicable to other useful purposes. 
Dated Dec. 4, 1824. 

John Hillary Suwerkrop, of Vine- 
street, Mi iiories, London, merchant; tor 
an apparatus or machine, wliich he de- 
nominates a Thermophora, or a porta- 
ble mineral or river water-bath and li- 
nen-warmer ; and also for other apjia- 
ratus or machines connected therewith 
for filtering and heating water. Com- 
municated to him by a certain foreigner 
residing abroad. Dec. 4, 1824. 


an improvement or improvements apjdl- 
cablc to guns and other fire-arms. Dated 
Dec. 18, 1824. 

David Gordon, of Basinghail-strect, 
London, Bsq. ; for certain improvements 
in the construction of carriages or othipr 
machines to be moved or pro{>eUed by 
mechanical means. Dated Dec. 18, 1824. 

Samuel Roberts, of Park -grange, near 
Sheflield, Yorksliire, silver-plater; for 
an improvement in the manufacture of 
plated goods of various descriptions. 
Dated Dec. 18, 1824. 

Pierre Jean Baptist! Victor Gosset, of 
Clerkenweil-green, Middlesex ; for cer- 
tain improvements in the construction 
of looms or machinery for weaving vari- 
ous sorts of cloths or fabrics. Dated 
Dec. 18, 1824. 

Joseph Gardnej*, smith, and John 
Herbert, cai*pentcr, both of Stanley 
Saint Leonaod's, Gloucestershire ; for 
certain improvements on machines for 
shearing or cropping woollen cloths. 
Dated Dec. 18, 1824. 

William Francis Snowden, of Oxford- 
street, Saint George Haiiover-sqiiare, 
Middlesex, mechanist ; fora wheel -way, 
and its carriage or carriages, for the con 
vcyance of passengers, merchandize, and 
other things, along roads, rail and other 
ways, either on a level or inclined plane, 
and appiUrablc to other purposes. Dated 
Dec. 18, 1834. 


George Wycherley, Whitchurch, 
Shropshire, saddler; for certain new 
and improved methods of making and 
constnicting saddles and side-saddles. 
Dated Dec. 4, 1824. 

llobert Dickenson, of Park-street, 
Southwark, Surrey; foe an improved 
air-chamber for various purposes. Dated 
Dec. 7, 1824. 


John Weiss, of the Strand, Middlesex, 
surgical instrument-maker and cutler ; 
for certmn improvements on exliausting, 
injecting^ or condensing pumps or .sy- 
ringes, on the apparatus connected 
thcrewitnt' and which said improvements 
are applicable to various useful purposes. 
Dated Dec. 18, 1824. 


John 'lliompson, of Pembroke-place, 
Pimlico, and of London Steel* works, 
Tliaraes-bank, Chelsea; for an improved 
mode of making refined, or what is com- 
inouly called cast-steel. Dated Dec. 9. 
im. 

Itobert Bowmaii, of Aberdeen. Scot- 
land, chahi-cahle maker; for an improved 
apparatus for stopping, releasing, and re- 
gulating chain and other cables of vessels, 
whidi he denominates elastic stoppers. 
Dated Dec. 9, 1824. 

William Moult, of Lambeth, Surrey, 
engineer; for an improvement or im- 

E rovemeiits in water-working wheels. 
lntedDec.9, 1824. 

Sir William Congreve, of Cccil-street, 
Strand, Middlesex, Baronet; for an 
improved gas-meter. Dated Dec. 14, 
1824. * 

Smson Davis, of Upper East Smith- 
new, Middlescat, gpii-loclfmaker ; for 


COBUESPONDENCE. 


Mr. Baniiatync's letter in our next. 

11. H. would see from last NuAibei* 
that he had been anticipated in his ex- 
planation. 

Communications received from-^r. W. 
~Mr. Pauley— M. J.— A Staffordshire 
rai’iner and Land-Drainer— A uti-Colo- 
nade— Major— J.G. H.— W. S. — Phi- 
lotechnus— Mr. Bumdge— Joseph Hall 
— Stultas— A. F. M.— Inquirer— AWhitc- 
sniith— D. T.— A Discliarged Dock -yard 
Mao— P. Nimmo. 


ComnuinicBtions (post paid) to be addressed to 
tbe Editor, at the PubliahenS KNIGHT and 
LACEY, 65, Patenioster-row, London. 

Printed hj B, fialt-ccmrt, Fleet-street. 
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IMPROVE IJ POTATO-WASHER, 
Sir, —I n Number 23, for Jan. 31, 
oF your biflr]ily useful and inturcst- 
in<r publicution, you have deseribed 
a i^Jachinc^ for wasliini( Potatoes. 
A iiiultipjicity of other Cfig’a^einents 
Iiai iierotoforc prevented me from 
introdiieinir another to your notice, 
whieli I consider to possess gteat ad- 
vantaj-VH over that; as, in 'the first, 
two persons arc re<iuired to lift the 
potatoes troin the troiij^h, while in 
mine they are discharged by one 
person only, with very littfe exertion. 

^ 1 send you three illustrative Draw- 
ings, namely, a hack and front per- 
spective, and to profile view. He 
letters refer to the samcpajts in each, 

AB is a wooden trough, on fourstronir 
0/ wj»ch I shall call A the front, and 
B the back. ' ~ 

^ C,a hollow cylinder, consisting of two 
circular wooden ends, which are con- 
lu’cted together at their circnnifereucc 
by rails or spars aboiit one inch square, 
anil about the same distance apart. Jiight 
or ten of these rails are framed together 
to form a door, 4, which is made fast by 
two bolts sunk flush ill the fii-st rail ; these 
bidts shoot into the two cireular ends, 
lins cylinder is fixed on a strong wooden 
axis, about two inches diametei', which 
passes through tlie two ends and the 


whq|p length of it, and on which it re- 
volves, being iiirued by the winch, D. 

E is a hood or cap, to prevent tlu* 
Witter in the trough (which should be 
nearly full) from being driven over the* 
end by the cylinder when in motion. 

1* F are two upright ai'uis , wings ,or brack - 
ets, springing from tlie sides of the trough, 
close to the hollow in which the axis 
works. As these answer the purpose of 
the jib of aciaue, they must be carried 
as far forward as to allow the cylinder to 
clear the front edge of the trough. 'J'he 
edges of these wings, from c to 4, must 
nse very bold, nearly a segment of a 
circle, of which f/c must be the radius ; 
and from o to 6 they should form an iii- 
eJmed plane.* 

flic Is a ledge projecting a little from 
the outside ot each wing, and running 
in a direction parallel with the edge of 
It, only a little below the edge, 'i'hesc 
ledges niusteach have a groove or hollow 
to receive the cord or line, and to keep 
It ID Its proper direction. 

G Is a Spout or shoot, to direct the po- 
tatoes into a basket or pther receptacle, 
when they are dischai ged from the cylin- 
der. la my potato-washer this spout 
turns on centiTs at rf, so as to shut in 
between the wings FK, and occupy Jess 
room when the machine is not in use. 

e, A long wooden plug, bevelled in- 
wards at the edges, with a strqug iron 
nng. By this the water is dischai ged 
with a sudden impetus, so as to cany 
away the dirt with it. 

At the extreme points, //, of the 



KOHiING 

w!nji 3 , FF, are fastened two small 1)ut 
cords of equal length, made of 
good green hemp, and formed into loops 
at the other extremity, 'iiiese are long 
enough to reach along the ledges, oAc, 
t(» the axis of the cylinder, in each end 
of which is. a .small strong wire hook, 
sunk in a hollow, so as to lie flush, and 
pointing toward the front of the trough, 
i. e, in the direction of the motion. 

^ Is a collar or broad shoulder round 
the axis, and fastened to the ends of the 
cylinder, to keep it parallel to the wings 
and to the sides ofAiie trough. 

The cylinder of my imichine is alwiit 
20 i nches in diameter, and 10 inches long. 
This contains a bushel of Mtatoes. There 
should be just room left tor the potatoes 
to move a little. 

After turning the cylinder in the 
trough till the potatoes are clean, tlm 
lines or cords must be laid along the 
lodges, (the, {ind the loops of the cords 
are to he attached to the hooks in the 
a.xis on each side. Tlie mptioii is tlicn 
to be continued ; when, as the otiier 
ends of the cords are fixed aty/, and the 
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Jixis is not confined, tlie axis will iriiilicr 
uj) tlie cord, and he lilted, with lin- ( y- 
liuder, out of the aii<i v. -.i'i.*.! 

foiwaiil i»ver the front cdv.* ; i 
running upon the cdues of liic \\ 
rejnrsented at Il,lig. 1 mvI .i. ai.nr 

is then to ho opcnnl, nw’ tlr' I'oi.n us 
discharged. By lever'int; liii' in •;.m 
the cylinder will Iv lowi j'nl into 
tlic trongi), and tlu'liooks ri‘]('a>c-il iioni 
the cords. If it ho proiVn fu), i,- .o, »1 of 
loops the cords inayhaic pins iiKarlii d to 
them, to lit into imics in tl.c Wik'o 

the c) liuder is full, if v\fis;li'-:i!,oin jq) Il.s. 
A hoy of eight or fen mmis inny raise 
it with ease. If the ijiimler he only in 
part flllcd, it wiilrcniiiio liiOis* >irei.:*lii 
to work it. It is seal rely lUiVN'.tiy to 
point out, that llie trout Uet of the 
wa«ilu*r must project ‘'iiJilrii'iith foiwaid 
to allow u pcrpemiii nlar liom llir eciilre 
of gravity to fall withfn the lIa.^e, when 
the cylinder is raised out ol the trough, 
as at H, fig. 1, 3 . 

1 am. Sir, 

Vour obedient sen am, 

c:. W^. 

Nov. I5th, 1B21. 


BOILING P 0 T A T 0 E S. 

(/'Vow fhfi preceding Correspotida/i.) 



Sir,— As every person has not the 
opportunity of procuring a Potato- 
Steamer, such as you describe in the 
same Number (23), I bey leave to 
mention another economical plan, 
by which a large quantity of potatoes 
may be boiled with very little fuel. 
For this prpose I have two strong 
close-worKetf wicker baskets, which 
fit the inside of my copper, each 
holding a bushel ; these, wnen filled 
with potatoes, are lowered into and 
lifted out of the copper by a pulley, 
fixed above, and a rope, to which is 
suspended a stretcher and hooks^ 


similar to what I have seen used in 
London to crane up erales of glass, 
earthenware, 8tc. with (sec pretixed 
figufc). By this contrivance llu* hot 
ivater* drams away from the pota- 

• I believe the waiter in which potatoes 
and other roots are boiled i.s no.xions in 
its qualities; perhaps it in owing to this 
being fommonJy retained with the pota- 
toes, or to giving imtaioes raw, or giving 
a bad sort to pigs, that Bmangtim Mow- 
bray savs tht'y are iiijurtoufi aiid d^rio- 
rate the meat. I have faUetl many with 
half mealy potatoes. (gofeteu dm) anti 
h^f barley Sour, anitirfy been 

generally much admired. 
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toes, when boiled, into the copper, 
and is ready boilini? for the other 
basket to be immersed. liy this plan 
a largje quantity may be boiled quickly 
in succession, with a trilling addition 
of fuel, and now and then supplying 
the Avaste of water caused by evapo- 
ration. I have had this machine in 
use three winters, and, by these con- 
trivances, a boy, about IG years old, 
washed and boiled for me, in one 
winter’s day, about 22 bushels of 
potatoes, besidos picking them up 
and bringing them about 40 or Gu 
yards to the pump. 


EVAPORATION. 

It Appears, from a long series of 
"Ubservations iinidc by Doctor Bos- 
tock, that the following is the com- 
parative rate of Evaporation, during 
the different months of the year, from 
a circular area of water, two inches 


in diameter : — 


For January, . . . 

. . . . *287 gr. per hour 

February . . 

.... ‘400 

March .... 

... -393 

Apiil 

... — no observation 

May ...... 

1... •897 

June 

... *930 

July 

... -983 

August.... 

...'932 

September 

...•555 

► (hitober .. 

... -346 

NoA'einber 

.... -m 

December* . 

,...•392. ' 


The average of the whole is 601 
gr. per hour, 

Tiie greatest quantity of evapo- 
ration in one tet|rwas 176 gr.j it 
was dll the 4th if August, 1813 ; the 
least quantity of .evaporation Avas on 
the 12th of November, 1812, when 
no loss of weight could be perceived. 
The greatest Avinter evaporation was 
on the 2Bth of November, 1812, 
ainoimting to 1*08 gr. ; and the least 
sumiher evaporation on the 5th of 
August, 1813, amounting to *25 gr. 
per hour. 

It appears that Avhen the state of 
the atmosphere is attended^by either a 
very low or a very high barometer, it 
is l^s favourable to evaporation Bian 
tlm intermediate state. Nor docs it 
seem unreasonable that this should 
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be the case. Damp or Avet Aveather, 
Avhich is generally accompanied by 
a low barometer, is obviously unfa- 
vourable to evaporation ; wliilc,when 
the barometer is high, the atmosphere 
may be supposed to be more nearly 
saturated Avith moisture,^ and there- 
fore less disjioscd to receive an addi- 
tional quantity. 

A close connexion was also ob- 
serve between temperature and the 
rate of evaporation.^ 

.4 ^ • 

TO THE PROPRIETORS OP LARGE 

MANUPACTORIE.S. 

Gentlemen, 

, I take this mode of addressing yon 
bn a subject in which y^ are deepW 
interested, conceiving u to be the 
most likejy channel throt^h Avhich 
the commmiication I hav^ to make 
may reacti you generally. 

1 believe there is no difference of 
opinion now upon the question of 
giving educatiolito the lower orders, 
or on the advantage of intellectual 
improvement to persons in the hum- 
blest condition of life ; there has, in 
eouscqucuce, been, for some lime, 
a general desire to afford to the people 
the means of instruction, and schools 
for teaching reading and Avriting have 
been mullq)lied in every part of the 
country. 

But in merely teaching the people 
to read vre only open to them the 
door to kupAvledge, and, unless we 
can indtuie them to pass the portal, 
the stores which lie within Avill re- 
main uidess to them. The. people 
of the different Asiatic nations have, 
for an unknown peri(^ of time,* had 
the advantage of being taught to 
read ; but their languages supplying 
no pjactically useful Avoiks to Avliich 
they could nave access, no benefit 
followed the attainment, and thdy 
have not advanced their own condi- 
tion beyond Avhat it appears to have 
been tAvo thousand yeai's ago, and 
hav'e not been able to furnish one 
solitary contribution to those means 
which minister to humap happiness 
and enjoyment. 

The necessity, therefore, pf doing 
something more than merely teach- 
ing the people to read, has not, kt- 
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terly, craped observation. Libraries, 
BuppcHte^ by subscriptions and do- 
nations from the hijyhcr orders, have 
been formed in different places for 
the use of mechanics and artisans ; 
and establishments for teaching them 
the branches of science connected 
with their respective cmjJloyments, 
upon the plan of the lectures given 
to mechanics in the Anderaohian In- 
stitution here, have been made in 
Edinburgh and London, and in seve- 
ral of our large manufacturing towns. 
All this is in excellent spirit, and 
calculated to do much good. But to 
make these measures (ffrectiially and 
permanently useful, I am satisfied, 
from the observations wbicli I have 
bad an opportunity of makingt that 
tliese establishments, after they are 
once set a-going, ought to be sup- 
ported and conducted, in a great 
measure, by the people themselves, 
in place of being managed, as is the 
case, at present, by their superiors. 

Wc have had sufficient experience 
of the progressive fclaxation which 
takes place in the management of 
public institutions by gratuitous di- 
rectors from the higher classes, 
after the femur which lias set the 
inacbinc in motion has begun to 
subside ; and the apathy with which 
the common people soon come to 
receive every thing that is done by 
others, for their benefit, is matter of 
daily complaint. But, whenever they 
can tic led to consider the undertaking 
in which they are engaged as their 
own, its success neve? ceases to be 
an object of interest to them. The 
importance, too, which attaches to 
the management of such a trust, 
gives rise to honest feelings of self- 
respect, wliich, besides a value^ of, 
pemaps, still greater consideration, 
have their weight in keeping up the 
interest I have'mentionea. ^ 

These consequences, which we see 
taking place in the opposite systems 
of management, I have noticed, now 
alike from principles inherent In our 
nature, and serve to indicate to us 
that the more closely w^i can frame 
our measures for the people, in cor- 
respondence with their natural feel- 
ings, the more wnnanently success- 
ful they arc likely to be. 


I have oonsidcrwl it right to pre- 
face the communication I have to 
inal:c to you, Gentlemen, with these 
few general observations. I will now 
proceed to give you an account of a 
little Institution formed here for the 
improvement of a single body of 
workmen, the history of whicli nill 
show what is possible to be ac'coin- 
plishcd by cadi of you in the busi- 
ness of education, independent of 
wbat may be effected by the greater 
general establishments I have taken 
the liberty of adverting to ; and, if I 
am not mistaken, it will open up ' 
views with regard to the iiistructiou 
of the people, more efficacious, more 
easily executed, and more practically 
applicable to the end, tlian any wc 
are yet acquainted with. 

The Gas Light Chartered (^om- 
pahy of this city, in which I h(dfl a 
considerable interest, and of whose 
committee of direction I have for 
some years been a member, employ 
constantly between sixty and seventy 
men in their work s . Twelve of these 
are mechanics, and the reiuaiTider 
fumace-men and common labourers 
of different descriptions^ forming 
altogether a community not very 
promising as a body to be incitefl to^ 
adopt measures for their own iiiteU 
lectual improvement, 
f ^ A little more than three years ago, 
our manager at the works, Mr..dame^ 
B. Nelson, proposed to these men to 
contribute each u small sum monthly, 
to be laid out in books to form a 
library for their common use ; and 
he informed them that, if they agreed 
to do this, the Company vvould give 
them a room to k<ip the books in, 
which should be heated and lighted 
for them in winter, and in ivhicb. 
they might meet every evening to 
read and converse, in place <\f going 
to the alehouse, as many of them 
had been in the practice of doing. 
That the Company would further 
give them a present of five guineas 
to set out with, and that the manage- 
meat of the funds, library, and every 
thing connected with the incMure, 
shomd be cntnistcd to a Commit- 
tee of themselves, to be named and 
renewed by them M certun fixed 
periods. 
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With a good deal of persuasion, 
Mr. Nelson got fourteen of them to 
agree to the plan, and a cornmcnce- 
menl was thus ma«1c. For the first 
tvvO years, until it eould be ascer- 
tained that the nieinbers would have 
u x>roner <*ure of tlie books, it was 
agret'o that they slioiild not t ake them 
out of the reuding-rooiii, but that 
they should meet there every evening 
to peruse thorn. After this perioo, 
ho^ve^'er, the members u'cre allowed 
t(» take the books home; and, last 
year, they met only twice a week at 
.the reading-room to change them, 
and converse on what they had been 
reading. The increase of the nui% 
ber of subscribers to the library wai 
at first very Slow, and, at the end of 
the second' year, the whole did not 
amount to thirty. But from con- 
versing with one another twice, a 
we<^k at the library upon the ac- 
quisitions they had been making, 
a taste for science and a desire 
for information began to spread 
among them. 

They had, a little before this time, 
got an Atlas, which, they say, led them 
to think of purchasing a pair of 
globes ; and one from amox^ them- 
selves, Alexander Anderson, b;^ trade 
joiner, who had had the advantage 
of attending two courses of the lec- 
tures in the Andersoniau lostltutip^ 
||Solunteered, about the beginning # 
Hast winter, to explain to them, on 
the Monday evenings, the use of the 
lobes. Finding himself succeed ht 
oing this, he offered to give them, 
on tlie Thursday evenings, an account 
of some of the i^rinciptes and pro- 
cesses in mechanics and chenliistry, 
acooinpanied \rith a few experiments. 
This he effected^ a simplicity of 
illustration and usefulness oi purpose 
that was delightful. He next, and 
while this was going on, undertook, 
along with another of the workmen, 
to attend in the reading-room during 
the Obher evenings of the week, ana 
teach such of the members as chose 
it arithmetic. 

For the busine^ of this season, 
the meml^ers of the aoci^, who 
conduct thing then^ve8,have 
made a tiew aEranicement. 

^ jrvWdua^f the c^miwttee 
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have i^e under an agi*eement to 
give, in rotation, a lecture, either in 
chemistry or mechanics, every Thurs- 
day evening; taking Murray for their 
text-book ill the oiie, and Ferguson 
in the other. They intimate, a fort- 
night before, to the person whose 
turn it is, that he is *to lecture from 
such a page to such a page of one 
of these authors. He has, iu conse- 
quence, these fourteen days to make 
himself acquainted with his subject, 
and he is authorised to claim, during 
that period^, the assistance of every 
member of the society in preparing 
the chemical experiments, or making 
the little models of machines required 
for illustrating his discourse. 

It is a remarkable circumstance in 
this unique process of instruction, 
that there has been no bickwardness 
found dq the part of any of the indi- 
viduals to unaerta*ke to lecture in his 
turn, nor the slightest dilfidcnce ex- 
hibited in the execution ; this 1 can 
attribute only to its being set about 
without pretension or aftectatlon of 
knowledge, and merely as a means 
of mutu^ improvement, and nothing, 
I conceive, could have been belter 
devised for accomplishing this end. 
Indeed, I might with conhdence say 
that, under this simple system of 
mu^ial instruction, wllich has grown 
out of the train of circumstances I 
have mentioned, these persons, many 
of vfrhom, when tliey joined the so- 
ciety, were 5n a state of complete 
ignorance, Iw.e acquired a clearer 
idea and iqoro^ perfect knowledge of 
the subjects which have been brought 
under their console: ation, than would 
be found to h been obtained by 
any similar number of students who 
h^ been- attending the courses of 
lectures given in tne usual way by 
the moat approved lecturers. 

()n the Monday evenings the 
society has a volunt^ lecture from 
any of their number who chooses to 
gi^3 notice of his intention, on either 
of these branches of science, or upon 
any other useful practical subject he 
may propose ; and there is, with the 
general body, the same simple unhe- 
sitating firanKpess and disposition to 
come forward in their turn, that 
exists among the members of the 
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committee with regard to the Inures ferent lectures that Ua\i‘ h :iM\ -uen 
prescribed to them. since This plan was adopted. Tliey 

I think it will be interesting, and commenced in the inontli of 
inay not be without use, to mention her, and are as I’olUxws : — 
particularly the subjects of the dif- 

i . Upon solidity, inactivity, mobility, divisibility. 

2« attraction, cohesion, and repulsion. 

* 3. attraction of gpruvitatiori. 

4 . centre of gravity, expaiistoii of metals. 

5. magnetism and electricity. 

6. ccutral forces— all motion naturally takes a recliliiieal line. 

7. mechanical powers. 

8. the lever, wheel, and axle. 

!*. the pulley. 

10. the wedge and screw. 

11. attraction of gravitation. 

12. wheel carriages. 

13. the primitive form of crystals. 

14. hydrostatics. 

The voluntary Lectures began at the same time, and have been as follows : 

1. Upon the air-pump. 

2. eketrieity. 

3. an iiitroductioi) to rhemistry, principally to show ehcmical aOiiiity. 

4. the properties of the atmosphere. 

5. ' the corn mill. 

< 1 . coal mining. 

7. practical observations on the blasting of wliin-rock. 

8. boring, sinking, and mining, and tlie properties of Sir Humphry 

Davy*s«lamp. 

9. the globes. 

10. ditto 

1 1 . navigating a vessel from the Thames to the Orkney Isles. 

12. the najturc of carbonic add gas. 

13. a description of Captain Maiiby’s invention for the safety of ship- 

wrecked seamen. 

The effect of all that I have been piodcls to be used in the lectures, 
relating has been most beneficUd to The men, last year, made for them- 
the general character and happiness selves an air-pump and an electrlfy- 
of these individuals, and we may ing- machine, and soine cd them-^- 
readily conceive what a valuable part are constantly engaged during their 
of the community they are likely to Spa/e hours in the laboratory and 
become, and what the state of the workshop. 

whole of our manufacturing ope- The whole of the workmen, with 
rative's' would be, if the people em- the exceptjj^n of about Afteeii, luue 
ployed’ in every' lar^e work were now become members of the society, 
enabled to adopt sijmlar measures, and these have been standing oat 
What might we not then be entitled upon the plea that they cannot read : 
to look for,;in useful inveutions and they are cDiedy meh from the remote 
discoveries, from minds awakened parts of the Highlands or from Irc- 
and invigorated by the self-discipline laud— but the others say to them, 
^hdeh sdeh a mode instruction * Join us, and we shall teach von to 
requires ? read and 1 have no doiibt of their 

The Gas Light Company, seeing persuading them to do so. 
the beneficial consequences resulting The rules of the society, which 
from the instruction of (heir work- have been framed by the Vaembers 
people, have fitted up for them, this themselves, arc simple and jucrunous. 
winter, a more commodious room to Every person, on becoming -t mem- 
meet in for their lectures, with a her, pays 7#. bV/. of en|r|: moiasy. 
small laboratory and workshop at- This sum is taken from by xn- 
tached to it, where they can conduct stalraents, and is paid back turn 
their experiments,, and prepare the ^tdd he leave the 
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i>i* to his family or heirs, should he 
die. Besides this entrance iiioiicy> 
each member contributes three half- 
pence weekly, tw/)-tliirds of which, 
by a rule made tliis ye^, s:o to the 
library, and one-third ro the use of 
the laboratory and workshop. By a 
rule made at the same time, which I 
think a curious indication of the 
changfe of feeling produced in these 
men in the short period since the 
coinincncemcnt of the society^ the 
mem hers may bring to the lectures 
any of their sons who arc aBoyc 
seven and under twenty-one years 
of age. 

The books now amount to above 
three hundred volumes, and consist 
of elementary works of science, and 
of history, voyages,, and travels ; 
sonic of tuc standard poets, a few of 
our best novels, and Shakspeare’s 
works. The selection of the books 
purchased by the library funds is, in 
general, creditable to the members 
of the society. 

They admit no books on religion 
into the library. The members say 
that there are among them men of 
a variety of persuasions — Presbyte- 
rians, Scceders, Methodists, Church 
of England men, and Catholics ; 
each of whom would be for intro- 
ducing books connected with their 
particular opiniolis, and th%s ||ye 
occasion to endless unpyoUtiSle 
' disputes. . 

1 hope you will agree with me. 
Gentlemen, in considering that there 
are valuable ideas on the subject of 
popular education to ^ gathered 
from the little history just 

given; and that what has jBeevf so 
usefully done by the people at the 
Glasgow Gas-wpj^^, is capable of 
being effected nbt only by the work- 
men' in every manufacturing esta- 
blishment, but in every part of the 
country where a few persons can be 
induced to form^ society for mutual 
Improvement, In|i}ace9 where there 
is a school-room, me use of it might 
be had for one or two evenings in the 
week, and the books might be kept 
ill presses jo placed as not to incom- 
mode theJUplars. Tlie schoolmaster, 

. too, ihigm^obably make a valuable 
member of the Committee. ^tVhere 


accooimodations, the pecuniary con- 
tributions of the more wealthy per- 
sons of the neighbourhood, for this 
end, would be doubly repaid to them 
in the improved character of all 
around them. The course of mutual 
instruction to be adopted in these 
little societies might be varied to 
suit every pursuit in life, and each 
society, prosecuting inquiry in the 
direction of the particular occupation 
or business of its own members, 
would, while they were improving 
themselves, be in the most likely 
state to furnish valuable contribu- 
tions to the stock of general know- 
ledge. 

Since writing the preceding, 
which was some weeks ago com- 
municated by me in a Tetter to 
Dr. Birkbeck, I have read the ex- 
cellent article in the last Num- 
ber of the Edinburgh Review, on the 
scientific education of the people, 
and am happy to find the general 
views 1 had been led to form on this 
subject, from wli^t 1 had had the op- 
portunity of witnessing in tjie difter- 
ent establishments here, sanctioned 
and confirmed by this able and en- 
lightened writer. Indeed, there is 
so much- information collected in this 
article on what has been done, in dif- 
ferent parts of the country, in in- 
structing the people, and so many 
suggestionii with regard to what may 
yet be eifected, that it is to be wisheil 
that it could be printed separately in 
a cheap edition, and circulated in 
every quarter of the country. 

' , I with great respect, > 

^ Gentlemen, 

Your obedient servant, 

DtfGALD BaNNATYNE. 
Glasgow, Dec. 25th, 1824. < 


INELUBNCE OF TEMPERATURE ON 
STONE BRIDGES. 

M. Vicat has had occasion to ob- 
serve S ^rlking instance of the effect 
of chah^ bf temperature on a bridge 
constructed over the Dordogne, at 
SouillaC. The bridge was of stone, 
had seven arches, each 6f above 24 
feet span. It was eiroected that, as the 
masonry settled, the parapet-stones 

woui4 slightV from 
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Other ; and, in fact, this tlJllk place, 
but it occurred suddenly and pre- 
cisely, (lurinir the very cold weather 
of February, 1824. Continuing the 
observation of what took place at the 
separation thus formed, it was found 
that the cement with which the por- 
tions of the cracks had been lillcd, 
remained undisturbed during the cold 
^veather ; but that as the \varin wea- 
ther came on, it was pressed out, 
and the joints were closed ; and it 
was ultimately ascertained, that much 
of the expansion and contraction of 
the bridge was entirely thennometri- 
cal, depending upon the chang<?s of 
temperature communicated to it by 
the atmosphere. 

One of the most important and 
evident consequences of this actidn 
is, that lai'ge arches, exposetl to the 
variations of natural temperature, 
are never in equilibrium j and JW. 
Vicat remarks, that these effects arc 
ecpially produced, and have been ob- 
served in arches constructed more 
than a year previous,^ and in those 
>vhieh have not been built more than 
two months ; so that the thennomc- 
trical expansion «and contraction of 
the stones docs not appear to change 
by time. 


GAS f^XPLOSlON. 

Sir, — Reading in the Stamford 
Mercury of last wepk the report of 
a Meeting of the Proprietors of (Jas 
Works in that town, and thinking 
that the following account, by Mr. 
Grafton, of the causes of aocidents 
by (las, could not fail;of being inter- 
esting to your readers, I send it you 
in the hope thht it may find a place. 

I am. Sir, 

Your obedient servant, 

AORUSf. 

December 30th, 1824. 

The account by the News|Kipcr states, 
that after a very flatteiing report of the ' 
state of the affairs of the Stamford Gas 
Company, &c. &c. * 

“ Mr. Gbaftok, au engineer, was 
called u|)oii for his explanation of the 
cause of the late accidents from which 
have occurred in London. Upon this 
suMect, as well as upon the cause of tlie, 
geiierai impurity of the ligbtj Mr, 0,'# 


statement was cortainlv interesting ami 
verysatisfactoiy. lie observed, that it 
wius a matter of great surpri.'sc to him 
that more accidents Jv.ul iu)t happened, 
because the hiirried^and CNtJcmely un- 
skilful miMjbier in which tiic work had # 
been executed in many places, had caused 
a roiistnnt leakage from the pipes. Funn 
this cause nlunc, the loss of gua in the 
streets of London would light a consider- 
able town ; and yet, under an escape so 
extraordinary, and the carelessiics to 
which the immense iiumher of lights were 
subject (distributed, as they are, in the 
metropolis by pipes exleiidlngfor several 
hundred miles, and producing to the 
Companies a revenue of 200,000/.), still 
not more than six or eight accidents from 
explosion could be cimmcrated, and 
those, it was important to know, had 
proceeded from the main or service pipe 
in the street, which might admit of a 
suOiciciit quantity of gas to escape to 
form an explosive mixture witli the at* 
mo.«j)hcric air. But the projjortioiis wc-r»? 
so diOiculc to form, that it was not one 
time in a thousand that explosion could 
take place in any situation. 

** If the least quantity of gas escaped 
more than w'as necessary to form the 
precise proportion for an explosive mix- 
ture, ami a lighted candle was bnn ght 
to it, the simple igiiUiou could onl) take 
jdace ; on the contrary, if the least ex- 
cess of atmospheric air prevailed, eltlicr 
there would be the same result without 
explosion, or no combustion : hence an 
accident from its escape at the burners, 
when the gas w'as not turned otf, had 
never been heard of. Shop.s and apart- 
mentt of dwelling-houses were not siitTi- 
lleutiy dose to keen the gas confined ; 
but supposing that they were, the (quan- 
tity emitted would never be sufficient to 
form an explosive atmosphere. 'Fake a 
room, for example, of twelve feet cat'll 
way, cQUtainiiig 1728 feet, with a hunier 
enilttiiig gas at flic rate of five cubic fc(^t 
per hour, which was the largest si7.e that 
coul^^be used, and allowing tlicre was 
no idss of gas to form an explosive inix- 
tuie in the apartment, the burner must bo 
left open upwards of flO Ijoui h, or at least 
two days and nights, which was not likely 
to happen. Mr, Giiifton observed, he had 
no hesitation in .saying, that if hr tTiis 
manner, for the sake of expcrinient, the 
gas in all the shops in IjOiuhni were al- 
lowed to escape (by the blowing out of 
the Aames without gtopning the stop- 
cock), and a lighted caudle were brought 
into any of tlie rooms, at any liour of the 
night, an explosion could not take place; 
assuming, of couine, that every house 
had Us ordinary ventilation. 

** In speaking of the few^j|hdent3 which 
have occurred, it was flHp remaiked, 
that the extent of pipes m metropolis 
formed but a swaU part of pie whole of 
what wre used far thus eontfeylng gas ; 
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there jue more than iOO towns already 
lighted } aud |he range of pipe, iiiclussive 
of what ia uadd within thcmaimfac'tories, 
might be computed at upwards of 10,000 
miles. ^ 

** If the burning^ :)f gas had ever been 
deemed dangerous by its drsf^roraoters, 
particular instructions would have been 
gircii to prevent its escape; hut the cou' 
siuiier had received no caution on tliis 
head^ it had hccti left, as regarded the 
shutting out of tiie lights, entirely to his 
discretion. Oreat inigleet had been the 
ronscquence ; but Mr. Grafton belictt^, 
tbatiiut a single accident could be polic'd 
out as having arisen from it. He w||s 
aware, that the late fires in some of the 
shops in Loudon, as was generally the 
case, were attributed to the not turning 
off the gas ; this, for the reason stated, 
could not be true; some of tbe accidents 
might have occurred from the escape of 
gas, but it would be found that they had, 
almost invariaidy, proceeded from the 
main or service pipe. At the outset, old 
gun -barrels were used as the best tubing 
which coiihl then he ha^l for the ]uirposc 
these wore contimially rusting away, and 
it wiU) one of them which had occasioned 
a late iiccident, by the gas passing into a 
contined space in the .^hop through the 
channel .or - the earth in which the pipe 
was laid. Nothing could exceed the care- 
lessness with which this work had been 
generally executed. 

“ With reference Co the impurities 
of g^Bf it was an equally mistaken 
opinion that the smoke and elllavia 
which in too many iilstar.ces discre- 
dit the light, was a tir.Uiral result of 
its combustion, and could not ob> 
viated. 'Fhe cause of this complaiii|«nu^ 
be attributed to the indifference WhicB 
hqd been generally showu on the subject; 
it was greatly neglected iu all gas esta- 
blishments, and lu several of ti\em thq 
gas was not even purified at qU. But 
would it be believed, that iu sof^ coun- 
try towns more expense was bestowed 
on this essential part of the processyhau 
had been allowed at several of the glKtest 
works in London. In those plqee)l, too, 
where the gas was pure, it was made of- 
fensive by the improper construction of 
tlie burner, and waste from buniiiig; 
this it was easy to obviate, by properly 
regulating the pressure of the gas (which 
seemed to be very little understood), . and 
by the adoption of ^ meter. 

Had this state tjlp^iugs not occurred, 
oil gas would not have b^n known, and 
much of the valuable tiiin; would have 
been s])ared, which seems to have been 
employed iu experiments to fix a scaleof 
the comparative illuminatina power of 
the twogase^fhat from oil nail greatly 
the advantafllb the comparisob. The 
worka were Sp^tinicted byskilful^ind 
proper men ; and the gas was getijeraBy 
made ni^er the moat favoarab^ dr^a- 


stances, while the best method for pre- 
paring coal gas had Ix^eii in few instances 
imder!«tood, aud nowhere sufficiently un- 
derstood.’* 


MEMOIR OF SIMPSON, THE MATHE- 
MATICIAN. 

The father of Thomas Simpson, one of ■ 
the most eminent of English matluiina- 
tk'iatis, was a humble stuff-weaver, in 
the town of Market-Bosworth, iu the 
county of Leicester, where young Tho- 
mas was born on the 20th of August, 
1710. luteiiding to bring up his son to 
his own business, he took so little care 
of his education, that he waspuly tauglit 
to read English. ' But Nature had fur- 
nished him with talents, and a genius for 
far other pursuits, which led him after- 
wards to the highest rank in the mathe- 
matical and philosophical sciences. 

^Vouiig Simpson very soon gave indica- 
tions oniis turn for study in general, by 
eagerly reading all the nooks he could 
meet with, teaching him.self to write, 
and oin bracing every opportunity he could 
find of deriving knowledge from other 
persons. His father observing him thus 
to ueglcct his business, by spending his 
tiiue in reading what he called useless 
books, and fcklowing similar pursuits, 
used all his endeavours to check such 
like proceedings, and to induce him to 
follow his protesslocL with steadiness 
and better effect. But after many strug- 
gles for this purpose, the differences thus 
produced between them at length rose to 
such a height, that Simpson quitted his 
father’s house entirely. 

Upon this occa.sion ae repaired to Nun- 
eaton, a town at a small distance from 
Boeworth, where he went to lodge at the 
house uf a tailor’s widow, of the name of 
Swill field, who had been left with two 
children, a daughter and a son, the latter 
of whom, who was about two years older 
than Simpson, had become his intimate 
friend and cempanioR. And here he 
continued some time, working at his 
trade, and improving nls knowledge by 
reading sucli books as he. could procure. 

Among several otbei* circumstances, 
which, long before this, ^ve occasion 
to show Simpson’s early tmirst for know- 
ledge, as well as proving a fresh incite- 
ment to acquire it, was that of a large 
solai* eclipse, which took place on the 
1 ) th of May , 1 724. This phenomenon, so 
awfbl to many who are ignorant of the 
cause of it, smick the mind of young 
Simpson with a strong curiosity to dis- 
cover tlie reason of it, and be able to pre- 
dict the tike siti^prisiug event. It was, 
however^ several years befuie he could 
(d>tidu his de^, which at length was 
graUfted by the followiiig accident 
After he bad been some time at Mrs. 
fwinfleid's, a4 Nuneaton^ a tcavclling 
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j>edlariame that way, and too»a lodg- 
ing at the same house, according to his 
usual custom. This man, to his pro- 
fession of an itinerant merchant, had 
joined the mure piofitablc one of a for- 
tune-teller, which he performed by 
means of judicial astrology. Kveiy oue 
Knows with what regard persons ot such 
a cast are treated by iiihamtaiits of couii- 
•try villages: it cannot be suiprisiiig, 
therefore, that an untutored lad of nine- 
teen should look upon |his man as a pro- 
digy, and regarding him in this light, 
should endeavour to ingratiate himself 
into his favour ; in which he succeeded 
so well, that the sage was no less taken 
with the quick natural parts of his new 
acquaiutance. The pcalar, intending a 
journey to Bristol fair, left in the hands 
of young Simpson ,an old edition of 
Cocker's Arithmetic, to which was sul)- 
joined a short appendix on Algebra, and 
a book upon Geniturcs, by Faitridge, the 
almanack-iiiaker. Tlicse books he had 
peru;5ed to so^ood a purpose, .duriug<t)ie 
absence of liis« friend, as to excite his 
aniH'/ement upon his retarn ; in conse- 
quence of wliicli he set himself about 
erecting a genethliacal hgurc, in order 
to a presage of Thomas's niture fortune. 

This position of the heavens having 
been maturely considered, Jteoundum ar- 
the wizard, with great conddenc^ 
pronounced, that, within two years* 
time, Simpson would turn out a greater 
man than himself!** 

In fact, our author profited so well by 
the encouragement and assistance of the 
pedlar, afforded him from time to time 
when he occasionally came to Nuneaton, 
that, by the advice of his friend, he at 
length made an open profession of casting 
nativities himself; from which, together 
with teaching an evening school, he de- 
rived a pretty pittance, so*thiit he greatly 
neglected his weaving, to which, indeed, 
he had never maidtested any mat at- 
tachment, and soon became the Oracle 
of Nuneaton, Bosworth, and the envi- 
rons. Scarce a courtship advanced to a 
match, or a bargain to a sale, wijthout 
previously consulting'the infaliiiile Simp- 
son as to the consequences. But as to 
helping people to stoleirgoods, he always 
declai'ed that above his skill : and over 
life and death he declared he had no 

E ower. All those cal led jawful questions 
e readily resolved, provided the persons 
were certain as to the horary data of the 
horoscope, and, he has* often declared, 
with such success, that if, from very ur- 
gent reasons. he had not been thorougblv 
convinced of the vain foundation : Jid fal- 
laciousness of bis art, he ueier shciuld 
havedropt it, as he afterwards found 
himself in conscience'honnd to do. 

About this time he married the widow 
Swiiifield, in whose honse he hxiged, 
though she was then almost oM enough 
to be hb grandmother. After this, ithe 


family lived comfortably enoimii togetliei 
for sonic short time; Siiuommi' occa- 
sionally working at his business of a 
weaver in the day-time, and teaching an 
evening school or telling forinnes at 
night; the family being Also farther as- 
sisted by the^labuurs of young Swiiificld, 
who had been brought up m the pio- 
fession of liis father. 

But this traiKiuillity was soon intcr- 
rnpted, and Simpson driven at once from 
his home and the profe.*<siou of astrology, 
by the following accident. A young wo- 
iua^iii the neighbourhood had long 
widRd to hear or'kiiow.«omethiiig of her 
lover, who had been gone to sea; but 
Simpson had put her olT from time to 
time, till the girl grew at last so inipor- 
tiiUHtc, that he could deny her no longer. 
He asked her if she would be afraid it ho 
should raise the devil, tliinkiiig to deter 
her ; but she declared she feared neither 
ghost nor devil r so he was obtij^ed to 
comply. The scene of action pitched 
upon was a barn, and young Swinfielil 
was to act the devil or ghost ; who being 
conca;aled under some straw in a corner 
of the barn, was, at asigtial given, to 
rise slowly out from among the straw, 
'with his fac^ marked so that the ^irl 
might not know him. Every thing being 
in order, the girl came at the time, ap- 
iKiinted ; when Simpson, after caution- 
ing her not to be atrald, began mutter-' 
ing some mystical words, and chalking 
round about them, till, on a signal 
given, tip rises the tailor, slow and so- 
Jemii, to the great terror of the pinn* 
girl, who, before she had seen half his 
shoulders, fell into violent fits, crying 
out it was the very image of her lover ; 
^d the effect upon her was so dreadful, 
that U^s thought either death or mad- 
ness must be the coasequence. So that 
poor Simpson was obliged immediately 
to abandon at once both his home ana 
the profession of a coniurer. 

Upon this occasion he fled to Derb)% 
where he remained some two or tlirec 
years, viz. from 1733 till 173a or I7ab*, 
instrjbting pupils in an evening school, 
and workmg at Ins trade by day. 

It would seem that Simpson had an 
early turn for versifying, both from the 
circumstance of a song written hci-e, in 
favour of the Cavendish family, on occa- 
sion of the. parliamentary election at that 

g lace in the year 1733;' and from his 
rst two roathematokl (mestluns, that 
were published tu^e Ladies* Diary, 
which were both in "a set of verses not 
111 written for the occasion. These were 
printed in the Diary for 1736, and there- 
fore must, at latest.' have lK;<m written 
in tlieycar 1736. 'liiese tw-.. questions 
being at that time pretty ^IflCult ones, 
show the great had even 

then made i'li the mttchemapei ; and from 
an eapression in the first of them, viz. 
wlieiie he mentioos.his residfaiee as being 
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in latitude 52®, it appoiira he was not 
then come up to London, though he must 
have done so very soon after. 

Together with his astrology, he had 
very &ot)ii fur4jehed himself with arith- 
metic, filgebra, and geomctiy, sufficient 
to be qualUied ftft- looking into the La- 
dies’ Diary (of vvliicb be had afteiAvards 
for several years the direction), by which 
he came to uiidei>.tand that there was a 
still higher bi anrli of the luatheniaticai 
knowledge than any he bad yet been acr 
quaiiited witJi, and* tiiis w.is the method 
of riu^vions. J)iu our young analvslt^as 
quite at a loss to discover any T'^nglish 
author who liad written on the subject, 
except Mr. Hayes ; and his work being a 
folio, and then pretty scarce, exceeded 
ills ability of purcliasing. How'ever, an 
acquaintance lent him Mr. Stone’s 
FlUiVionSy which is a translation of the 
MarquU de V/IospUyTs u-inulnse. des In- 
fimmentx Petits. By this one hook and 
'his own penetrating talents, he was ena- 
bled in a very few years to compose a 
much more accurate treatise on this sub-' 
ject than any thatiuid before appeared in 
our language. 

After he had quitted aerology and its* 
emoluments, he was redUccd to great 
straits for the sub.sistence of his family, 
while at Derby, and this determined him 
’to repair to Loudon, wdiich lie did in 
or 1736. . ■ 

On his first coming to T.«oii(lon, Mr. 
Simpson wroujght for some time at his 
biibines.s in Spitaliields, and taught ma- 
thematics at even!Dg.s, or any .spare hours. 
His industry turned to so goml account, 
that he returned down into the country, 
and brought up his wife and three chil- 
dren. Tlie number of his schotors in- 
creasing, and his abilities becomiiig in 
some measure known to the public, he 
was encouraged to make proposals for. 
publishing, % subscription, A New 
Treatise of Fluxions,” being the first of 
hi.s many valuable works. 

Wlieii Mr. Simpson lii-st proposed Iiis 
intentions of pubfishiug such a wonk, he 
did not know of any Knglish book, 
founded on the true priiiciplc.sofduxloiis, 
that contained any thing materia], espe- 
cially the practical part ; and though there 
had been some very curious things done 
by several learned and ingenious gentle- 
men, the principles were nevertheless 
left obscure and defective, and all that 
hiid been done bjr.ilff of tliem in ii^uite 
series very incousicmblie. 

The book was published In 4to, in the 
year 17%S7, tlioiigli the author had been 
frequently interrupted from furbishing 
the prass so fast as he could have wish^, 
thronuh his joiiavuidabie atteiitio;^ to his 
pujrils for his immediate, support The 
prineqiles of fluxioiiy treated of in ^liis 
work are deihonstmted hi a manner ac- 
curately tme and genuine, not essentially 
.Irtmi that of their gmt In* 
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ventor, being entirely e^epounded by finite 
quantitic.s. 

Throiigli the interest and solicitations 
of William «lones. Esq. Mr. Simpson 
was, in 1743, appointed Professor of 
.Matliematics, then vacant by the death 
of Mr. Derham, in the ttoyal Academy at 
Woolwich, his warrant bearing date Au- 
gust 25th ; and iu 174.), lie was admitted . 
a Fellow of the Royal Society. The Pre- 
.sidcrit and Council, in consideration of 
hh vei 7 moderate cireumsiances, were 

I deased to excuse his admission fees, and 
ikewise his giving bond for the settled 
future payments. 

At the Academy he exerted liia facul- 
ties to the utmost in instructing the pu- 
*P'lS were the immediate olijects of 
hit duty, as well as others, whom the 
superior officers of the ordnance per- 
iiiitted to be boarded and lodged in his 
house. In his manner of teaching, he 
had a jt^culiar and happy address ; a cer- 
tain cugnity aud perspicuity, tempered 
with such a degree or mildness as en- 
gaged both tlie attention, frieiidship, and 
esteem of his scholars ; of which the 
gfiod of the service, as well as of the 
commiinity,was a necessary consequence. 

It ifiust be acknowledged, however, 
that his mildness and easiness of temper, 
united with a more inactive state of mind , 
ra the latter years of his life, rendered 
his services less useful ; and the same 
very easy disposition, with an iunoceiit, 
unsuspecting simplicity and playfulness 
of mind, rendered hiniofte|;i the dupe of 
the little tricks of his pupils. Havjng 
dkecovered that he was fond of listening 
to little amusing stories, they took care 
to furnish tlicmselves with a stock $ so 
that, having neglected to learn their les- 
sons perfectly, they would get round liim 
in a crowd, ancf, instead of demon- 
strating a proposition, would amuse him 
witii some comical story, at which he 
would laueh and shake \'cry heartily, 
especially if it wej-e tinctured withsoine- 
wliat of the ludicrous or smutty; by 
which device they would contrive imper- 
ceptibly to wear out the hours allotted for 
instruction, and so avoid the trouble of 
learning and repeating their lesson. They 
tell also of various tricks that were prac- 
tised upon him ^ ill consequence of the 
loss of nis memory, in a great degree, in 
the latter stage ot his life. 

It has been said that Mr. Simpson fre- 
quented low company', with whom he 
used to guzzle porter and gin ; but it 
must be observedi that the misconduct 
of his family put it out of his power to 
keep the company pf gentlcmeu, as well 
as to procure better liquor. 

*j|ii the latter stage of his existence, 
when hls'life was in danger, exercise 
and aproper regimen were prescribe4.to 
him, but to little purpose ; for 4ie .sunk 
gr^uall^ Into such a lowness of spirits* 
98 often in a mstuncr deprivedliim of his 
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mental faculties, and at last rendered 
hint incapable of pei forminij liis duty, or 
even of reading the hitters of his friends ; 
and so trilling an accident as tlie drop- 
ping of a tea-cup would flurry him as 
much as if a house had tumbled down. 

The physicians advised his native air 
for his recovery v ami in FebniarjL 1761, 
lie set out. With much reluctati^ (be- 
'lievinglie should never return), for Hns- 
woi;ili, along with some relations. The 
journey fati^ed him to such a. degree, 
that upon his arrival he betook himself 
to his chamber, where he grew conti- 
nually worse and worse, to thedav of his 
death, which happened May 14th, * iu the 
5 1st year of his age. 


iiig the stone against the wliod • the 
latter being, from lime to 
fully moistened and tmwderiMl with 
corimdnni powder. Tlio polisli is given 
by v/hccls of lead and very fine co- 
rundum powder. 

It is supposed that this kind of 
lapidary's wheel may be imitated wiiii 
acfvantage in Europe ; the powiler of 
emerald or diamond being used in 
place of that of conindum. 

f , 

RAILWAYS. 


4 

EAST INDIAN LAPIDARY'S' WHEEL. 

The following description .i» from 
the pen of M. L. dc la Tour 'Fhi.s 
kiml of ^Lapidary's Wheel is called, 
in the Tarnioule language, counmdum 
sane. It is composed of conindum, 

* more or less . finely powdered, ce- 
mented together by lae resi^ the 
proportion, by volume, is two^irds 
powdered corundum, one-third lac 
resin. The corundum powder is piit 
. into an earthen vessel, and heated 
over a clear fire ; when of a sufticient 
heat, which is the case when a small 
piece of the resin readily fuses, the 
resin is added in portions, stirring at 
the time to form an intimate mix- 
ture. When made into a paste, it is 
put on a smooth slab of stone, and 
kneaded by being beaten v/ith. a pestle $ 
it is then rolled on a stick, repeated 
several times, continually kneading 
it until the mixture is perfectly uni- 
form. It is then separated from the 
stick, laid again on the stone, table, 
which has been previously covered 
with very fine corundum powder, and 
flattciietl into the form of a >vlieel 
hy an iron rolling pin. The wheel 
is then polishe^l plate* of iron 
and corundum powder ; and, finally, 
a hole is made through the middle, 
by a heated rod of copper or of iron. 
Tiiese w^ieels are made df a grain 
more or less fine ; the coarser per- 
form the first' rouj^ work, and the 
finer cut the stones-^hey arc mountecl 
on a horizontal axis^and the work- 
man, sitting on (he gtouiHl, makes 
them revolve witli a spring-bow, 
which he moves with Ills right hand, 
at the same time, with his left, hold- 


Sir,— I feel reluctant to differ from flic 
writer of a paper coiitiiiiu'd in }oiir last 
Number, uuaer the head of UaUwa>s; hut 
as truth is our iimtual object, f rci|uc.st 
permission to express iiiy doubts or the 
reality of a principle laid down in it ; 
namely, that the friction being the sahic, 
or ncariy so, in all velocities, it woiiid 
require uo more power (setting aside the 
resistance of the air) to impel a cairiage 
at any given rate, than it would to impel 
it at half that rate. Now, lulmitting that 
the fnction does not increase with the 
velocity, is it not an established princi- 
ple iu mechauic.s, that the fiictiou or re- 
sistance being the same, the power re- 
quired will be iu proportion as the velo- 
city? Suiipose, for instance, the pfiwcr 
employed he that of a steam-engine, and 
that the pi.<)ton must make a certain num- 
ber of strokes to producer given ntuiilxu 
of revolutions or the wheels, would it 
not require double thatnunihcrof slrokes 
to produce double the mimber of revolu- 
tioihs iq^ tffie .siiinc time ? and wOiiUl not 
the quantity of Rtcam required, and fiu l 
to creak* tliat steam, be lucimscd iu tlie 
like proper I ion ? 

with my best wishes for the conliuued 
usefulness and success of your valuable 
Maga^o, _ 

I remain, Sir, 

• Your obedient .'servant, 

0, W. 

Norwich, Jiinuary 4th, 1625. 


NEW PIECE OF ARTILLERY. 

A Report was , read, at a late 
Meeting of the Ipfeneh Academy 
of ScienccH, on certain experiments 
nuulc at Brest, on the effects of 
a new kind of Ai'lillery invented by 
a M. PaixUain. The pic^c {ermo'/t 
d hiombes)f of which trial was made, 
had a bore eight iuchcsdh diameter, 
llie object fired at was an old vessel 
of BO ^uns ; each dischsurge caiiseil 
such injury as would entirely diave 
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SECURITY OF STEAM-ENGINES. 


disabled it from continuing In action, press, with a force five times that 
'Hie fire of the new piece, charged which they would have to bear during 
with ten pounds of powder, was much the working of the engines : that a 
superior to that of a thirty-six poun- safety-valve should be attached to 
der, having a charge of twelve pounds the boiler and locked up, the valve 
of powtlcr, at similar angles. The being sodoaded as to opeii at a pres- 
Cuminissiou who witnessed the expe- sure just above that by which the 
riuients were unanimou.s as lo the boilers have been trieci : that the 
advantages which would be produced boiler should be surrounded by a 
by the adoption of this new piece of wall of masonry one metre (39.371 
artillery in the defence of nlaccs, and inches) in thickness ; an interval of 
in floating batteries placed at the en- a metre being left between the boiler 
trance of‘ harliours. They were also and the w^all^ and again between the 
of opinion that, ultimately , they would wall and the neighbouring buildings, 
be introduced on board vessels with- .A||()ther prcci^i^tion has been added 
out inconvenience, and thus have the by M. Dupin (whom we congratulate 
effect of establishing a sort of equi- on his de^rved elevation to the rank 
librium between vessels of diflferent of iiaron), and adopted by the Aca- 
dimensions. demy ; namely, the introduction of a 

. m metallic plug into the upper surface of 

the boilers, formed of such an alloy as 
SECURITY OF STEAM-ENGINES. sliould melt at a temperature a few 
The Royal Academy of Paris has degrees above that afvvhich the engine 
been called upon by the Government is intended to work, 
to report on the means proper to he . In consequence of this application, 
adopted for the prevention of aeci- it became necessary to form a table 
dents o.nd injury from. the explosion of the pressure and temperature of 
of Steam-Engine Boilers. ITic means vapour. The Academy appear very 
proposed had the double object of doubtful of estimations as yet pub- 
preventing the rupture of the boilers, lished, hut give the following table, 
or, in case of their destruction, pre- up to eight atmospheres, as nearly 
venting injury to neighbouring build- correct : above that, they say, it was 
iiigs. They directed that the boiler impossible to go without farther ex- 
shbuld he proved by the hydraulic periments. 


Elasticity in 

Height of 

Temperature 

Pressure on 

atmpsphcri's. 

mercury. 

of Fah. 

a sqimre inch. 

1 . . 

. 29.92 . 

in . 212«.0 . 

, 14.61 lbs. avoir 

n . . 

. 44.88 , 

. . 234.0 . 

. 21.92 

2 . . 

. 59.84 . 

V. , 251.6 . 

. 29.23 

. . 

. 74.80 . 

. . 264.2 . 

. 36.44 

3 . . 

. 89.76 . 

. . 275.0 

. 43.84 

3J . . 

. .94.73 . 

. . 285.3 . 

. 51.15 

4 . . 

. 119.69 . 

. . 293,4 \ 

. 68.46 

4§ . . 

. 134.65 . 

. . 302.0 . 

. ^ 0^.76 

5 . . 

. 149.61 . 

. . ’ 309.2 . , 

. 73.07 

. 

. 164.57 . 

. . . 316.4 . 

. 80.37 

6 . . 

. i79.53 . 

. . 322.7 . 

. 87.69 

61 . . 

. 194.49 . 

. . 328.5 . 

. 94.99 

7 . . 

. 209.45 . 

. . 334.4 ^ , 

. 102.30 

75 

. mAi, . 

. . 33m . 

109.60 

y . , 

. 239.37 . 

. . 343X . , 

. 116.92. 

jf' 


It i$ advised that no direction their preparation entrusted to some - 
^ould be. given for tlie composition competent person, who should he re- 
.oLthe htsible plugs or plates, but sponsible for the accuracy of their 

if* ^ ^ « 



natural standard op lineal MEAHVUi:. 


fusing^ points. Tlie fittest place for 
them, all tliinirs bcingf considered, 
is the upper surface of the boiler. 
Their proper diameter and thickness 
have not yet been ascertained ; they 
should be such as tc bear the force 
of the vapdtir withcfiit risk of break- 
.ing, and, when the plate is fused, to 
leave hu aperture sufficient for the 
ready escape of the vapour.— 
de Chimie, xxvii. 95. 


NATURAL, standard OF LINEAL 
MEASURE. ^ 

Sir, — From the silence hitherto 
observed in your valuable Magazine 
on the subject of a Natund Stididard 
for Weights Jind Measures, iuis pre- 
sumable your junior Correspondents, 
at least, may not be acquainted with 
what is meant by. a natkirul itandurd. 

I shall trouble you wiUi a few lines 
in consc(|uence] hoping they may 
excite a spirit of inouiry ; first pre- 
mising that a stunuard of length, 
weight, OF capacity, is as much a 
desideratum in science as u pciq)^!^! 
motion. In fact, it might he of 
inorc utility generally, inasmuch as 
it might, in some measure, alFord an 
insight into first principles, which 
would l)c a standard of truth in all 
scientific investigations ; whereas, a 
perpetual motion, without our being 
acquainted with the cause of motion, 
would add nothing to the correctness 
of science; ajid if such a motion 
were not controllable, it would an- 
swer no purpose whatever' as a time- 
keeper or as a power. 

By ’a standard of lineal measure, 
founded in Nature,is meant the length 
of any thing which is alqrays the ' 
same ; from which to take our mea- 
sures for trade, and to ^hieh we n^fer, 
to prove the correctness of tho«.e 
mt^'isiHres ; so that, if these latter 
were all destroyed, the like could be 
again obtaiaieci by referring to the 
natural standard. Thus, were there 
a certain species of stones, or trees, 
or a .«(inglc any thing whatever,^ 
that, cither arnved at a eerti^||^ 
height, and was subject to nei- 
ther increase nor diminution, or re- 
mained alunys the same in any of 
its dimensious, the whole or a pro- 


portion of s\mh ilimcn.sioiK^ would 
constitute the natural standard, from 
whence to derive a lineal measure, 
with which at all times to compare, 
and from which to renew our mea- 
sures, were they destroyed by acci- 
dent or time. 

Taking the length of this natural 
standard, its half, fourth, or any 
other pnqiortion , we have a lineal mea- 
sure for all j>iirposes ; subdivision and 
inuUiplicatiou of the same afford- 
ing inctics and miles. From this, to 
detluco a mciisurc of capacity, or 
measure for li(]uhls, it is only neces- 
sary to take some certain proportion 
of the lineal mciisure, as tlie side (»f 
a cubical vessel in llie clear; this 
proportion being established, like 
all others for similar purposes, by 
statute, there would be no difleremH' 
in the vessels made for it, mid up dif- 
ficulty tn proving tlieir correctness. 
Perfect uniformity would tliereby oh- 
tain ill these respects throughout the 
kingdom, and statute measures, of 
all sizes, could he found by propor- 
tions and nmltiples of the icngtn of 
tlie side of the adopted measure. For 
weight, take the wciglit of the full 
contents of the cubical vessel of 
water at its maximum of density, 
and proportions of that weight give 
all iimerior weights, lii this manner 
may he obtained a measure of length, 
of capatfity, and of weight, from 
having an invariable lineal standard 
in nature. The proposition is, where 
is such a standaref to be obtained, 
all terrestrial bodies being suLijcct to 
change unceasingly ? 

Time is the adopted .standard ; hut 
time is caused by motion, as we 
should have no idea of time could 
existence continue, w'Cre there no- 
thing in motion. Time is as insepa- 
rable from motion, as motion from 
matter. Hence the motion of the sun 
in his orbit gives the time, and ma- 
chines that move simRltaneously with 
the Bun are called time-keepers ; tlic 
correctness of which depends on tlicir 
hands pointing to the same mark on 
their dials every time the sun is in 
the same part of his orbit; which 
may he tukeii as a proof ti .at the ve- 
locity of the sun is equal iu any one 
orbit to what it ia in another ; and 
hence motion, or the cause of time. 
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and lime, are considered syiiony- 
luoiis. Takinif, then, the leiipfth of 
a penchiliim that vibrates ^vith the 
proportion of the sun’s orbit, which 
agrees with a second’s motion of the 
tirne-keeper, that length is at pre- 
sent the natural standard lineal mea- 
sure, from which our various mea- 
sures of length and capacity, and our 
weights, arc or maybe deduced. But 
it has been found a matter of diffi- 
culty to asccfldain the exact centre of 
suspension of the pendulum rod, 
wliich is indispensable towards deter- 
mining the precise length of that rod ; 
hence I would suggest the following : 

From what has been stated, and 
due reflection, it will be found that 
motion alone presents the means of 
obtaining a lineal standard which is 
founded in nature ; and that what- 
ever limited motion which corre- 
sponds with any division of ithe cor- 
rect time-keeper’s motion, will afford 
a determinate measure of space for a 
standard of length. Such might be 
obtained from the length of a plane, 
down which a cylinder rolls in a se- 
cond. But this affords no standard 
for imitation, should it be lost. On 
the contrary, cylinders roll down 
planes of different lengths in the 
same time, if they be proportional 
to the lengths and clevati<n|^ of 
the planes they roll down ; in which 
case there would be no knowing 
which is the length of the original 
plane that was ademted, after its loss 
or destruction. But as all bodies, 
no matter how different they fire in 
volume or quaiiiity of matter j fall in 
equal times in vacuo, might not the 
length of space passed through in a 
second be ascertained with piecUion ; 
and if so, would not that lehgtli be a 
lineal standard founded in nature, 
and always attainable ? 

Some of your numerous Corre- 
spondents will, 1 hope, point out the 
misconceptions 1 -may nave formed 
on this subject, aud present 'the mat- 
ter in a clearer light’ to those who 
may be led to follow it up : as a sti- 
mulus to such 1 would say^ tliat the 


study of motion is that of the only 
acting power which nature possesses, 
and, as such, may lead to the most 
sublime discoveries. 

' T. H. Pasley. 

ARTIFICIAL PU;S20LANA. 

An excellent artificial Puzzolaua 
is now prepared in France, by heat- 
ing a mixture of three parts clay and 
one part slacked lime, by measure, 
for some hours, to redness. 


IMITATION CHINA INK. 

Dissolve six parts of isinglass in 
twice their weight of boiling water ; 
and one part or Spanish liquorice in 
two parts of water. Mix the two 
solutions while warm, and incorpo- 
rate them, by a little at a time, with 
one part of the finest ivory black, 
using a spalilla for the purpose. 
When the mixture has been per- 
fectly made, heat it in a water-bath 
till the vvatfer is nearly evaporated ; 
it ivill then form a paste, to which 
any desired form may be given, by 
moulding it as usual. The colour 
and goodness of this ink will bear a 
comparison with the best China or 
Indm ink. 


CORRESPONDENCE. 

Cumnmnications received from — U. 
Bond— M. — ^Aliquis— A Shipwright — 
Philo— D. C.— Peter Q. — N. S.— VV. 
Young— J. W.— Old Scainaii— Furnace 
— \V. T. 13.— Pempus— An Old Sexton— 
Mr. Amey — B. B.— Inquisitor— Neutral 
— F. A.— piaper— A Combination Man— 
Dr. J emmet— A. B. — Oldstyle— .Margaret 
— T. T.— Chemicus— x x S.— A Corre- 
spondent at ExeteH^A Cornish Miner— 
D.R. , 


Communicfttlons (po»t paid) to be odilressed to 
tbf Editor, at the Pnbiishers’, KMdHT ai^ 
LACEY) d5, Paternoateivrow, London. 

l^tedb; B. BliasuiV, Bolt-court, Fleet- street. 
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SAND CLOCK — RAREFACTION OF AIR. 


RAND CLOCK. 

Sir, — Should the followintr dc- 
soriptioii of a Sand Clork meet your 
approhiitioii, its insertion in your 
very interestinj^ Miscellany will 
oblige, 

' Sir, yours respectfully, 

C. D.\V + 8. 

Parsondrovc, Nov. 5th, 1824. 

Description, 

ABC Is a hollow tube, of cither wood 
or metal, and tilled with very dry sand; 
a small Hi)eitiirc at C permits tlie sand 
to eMcape into the bason, D. On the 
to|) of the sand in the tube is placed a 
weight, VV (fig. 2.J, to which a string Is 
tied, with a billet, p, at the other cud, 
and which is passed over the axis, on 
whicli the pointer or index is fixed. A 
small cone on the axis, in which is a 
luiinberof grooves for the striiiig to pass 
over, serves to regulate the .string, and 
when once properly adjusted, wilt go with 
great accuracy. E is a lamp or candle 
placed on a bracket, to show' what o'clock 
It is in the night, in a sick-room or 
imv.sery, where a light is burned. F4.s a 
hook to hang it up by, either against a 
wall or on a chair- back. 


RAREFACTION OF AIR. 


filled by the quicksilver asrciuling in 
it. This result is unavoidable, and 
the circumstances producing it per- 
fectly intelligible : not only is exter- 
nal pressure on the upper orifice -of 
the tube lessened, but the atmos- 
phere on the outside of the receiver 
IS completely separated from the in- 
cluded air, and thereby prevented 
from pressing on that air and on the 
amending fluid : in a word, the mat- 
ter or proximate cause of pressure 
is taken away. But, in rarejying air 
bif JirCf the circumstances arc widely 
diflferent. Thus, if fire be applied 
to the upper orifice of a tube, the 
lower end of which is immersed in 
water, the water will ascend in the 
tube : hence it is conclusive, the air’s 
pressure is removed from the wtiter 
ill the tube in some degree, ami 
hence the air is said to be rarefied. 
That these are facts, the ascent of 
the fluid renders indispiilahle. But 
why the water should ascciul, puzzles 
me not a little, as the atmosphere is 
not separated by any rigid substance 
from the top of the tube, mid the 
rarefied air over that top must he 
under the pressure of flic entire (d‘ 
the atmosphere above it. How is it 
that the rarefied air which is on and 


Sir, — A Correspondent in your^ }n the tube supports the atmos])hc‘r(; 
Magazine of most useful inforina- ^Over it, and yet is not pressed by 
tion. No. 72, page 254, has given a that which it supports. If T weigh 
neat and correct exemplification of one hundred weight, and am balanced 
the rarefaction and pressure which by an C([ual weight in the opposite 
air is subject to. Perhaps the same, scale, and then take a ten-pound 
or some other intelligent vmter, will weight into my lap, the scale is 
do those of your readers, who, like pressed nothing less by my lap being 
myself, arc ignorant of abstruse mat- between the weight and it, as it 
ters in science, but covetous of in- takes not less tliaii an additional ten 


formation, the favour of elucidating pounds in the other scale to form the 
the phenomenon of rarefaction in equilibrium. In the same light I 
cases where fire, as in tlie experi- take the atmospheric pressure over 
meiit allu<lcd to, is made use of. I the rarefied air, and cannot avoid 


can readily conceive how air becomes 
rarefied by reduction of quantity in 
a given space. Here the matter is 
clear enough — ^lialf the cdhteiits of 
the receiver of an air-pumii being 
taken away, the other half fills the 
receiver : what remains is, of coiise- 
q lienee, less dense and more attenu- 
ated, ivhich constitutes rarefaction. 
In this state its pressure is lessened, 
and a tube, having one end in quick- 
silver and the other opening into 
the receiver, would be proportionally 


wondering how it is the rarefied air 
averts the effects of the former from 
the water in the tube j for, if it press 
the air away from it, it should press 
the waterTienealh as much, and keep 
it from a.scending. 

Your Correspondent says, “ When 
the paper has burnt for a few se- 
conds, strike the mouth of the glass 
against the palm of your left hand, 
and it will remain firmly fixed to it 
Jor a considerable time.** Pray why 
not until the glass be taken off the 



GUNPOWDER FOR RLASTING 

hand ? AVhat subverts the rp,reficd 
state of the included and insulated 

Your constant reader,^ 

T. IIartshorne. 


. TO IMPROVE GUNPOWDER pOR 
BLASTING. 

Sir, — Having, some time since, 
had occa^sion to make some trials of 
the strength of dilfereiit samples of 
Gunpowder, and ruminating on the 
phenomenon of expansion of air, tlic 
accounts illustrative of which I con- 
sider no way satisfactory, the ideas 1 
formed on the subject led me to the 
conclusion, that oil added to gunpow- 
der might possibly increase the ex- 
pansive power of the latter, and, 
upon trial, this appeared to me to 
be the case. 1 half filled a tin cylin- 
drical two-ounce suufF canister with 
gunpowder, on the toji of which I 
poured some locksmith’s oil ; then, 
w'ith the cover on, I shook the pow- 
der until the whole bad become simi- 
lar in colour, and no appearance of 
moisture remained. On compara- 
• tive trials I found the oiled powder 
stronger than the same powder not 
oiled ; but, not having a regular pow- 
der proof, I was obliged to decide to 
the best of my judgment, which may 
possibly have been influenced by an 
inclination to flatter myself that I 
had fallen upon a. discovery that 
might be productive of some general 
good. I am of opinion, from the 
appearance of the oiled powder, after 
long keeping, and although excluded 
froin air, that it deteriorates faster 
than powder not oiled, I judged 
so from its effects in the fire, as w^ell 
as from its novel whitish appearance, 
as if some small degree of efllorcs- 
cence liad t|),ken place, which, if so, 
would be greater in a less confined 
situation. But, if the cgujeciturc be 
not altogether imaginary, that wtTxr/y 
oiled pow<ler is improved by the pro- 
cess, It is probable some advauta|rc 
might be taken of the hint iii tnc 
application in mining, hut most par- 
ticularly in the blasting of rocks. 

Being, in several instances, much 
indebted to the liberal coinmunica- 
tious of your Oorrcspoiulciits, I take 


— RAISING \VATEU UY WIND. 2/5 

this opportunity of throwing in my 
mite in return, and shall inoi,t 
happy at all times, as ivcolU'ctloii 
serves and circumstances presonl , to 
communicate whatever may i4)])cur 
likely to be anywise useful — “ for 
good communicated, more abundant 
grows.” 

I am, Sir, 

Your ol)C(licnt servant, 

liTOETERA. 


RAISING WATER UY WIND. 

Sir, — At one time of my life I 
entertained strong and grand opi- 
nions of being able to discover the 
pei-petual motion, which, I need 
scarcely mention, I have not yet ef- 
fected; but I have this satisfaction 
to boast of, that my tiin'e and labour 
were not thrown away, as / learned 
much from my own misconjecturcs ; 
that is, by persevering until I dis- 
covered wherein my errors of opi- 
nion consisted. 1 was inelizied to 
think the discovery was to be made 
by hydrostatic means, and, while 
under that impression, conceived 
that water might be raised by atmos- 
pheric pressure with less expense 
of power than is generally the case. 
It occurred to me that the pressure 
of the air on the top of an open 
tube might be diverted oilt of its 
vertical direction by means of a cur- 
.rent of wind; and this conjectiwc 
was supported by the fact, that the 
pressure of the waters of the ocean 
IS no hindrance to currents of water 
running in all directions through tlie 
sea as the Gnlpli tStream which 
crosses the Atlantic Ocean affords 
suflicicut evidence. 'I'o put the 
•matter to the test of experiinentaJ 
pn)of, I filled a saucer with water, 
into which 1 put a glass funnel, the 
smaller orifice being above the water 
about eiglit inches ; then, having an- 
assiwstant to blow a pair of kitchen 
bellow^; so as to make the wind pass 
t>vcr the top of the tube, we effected 
the desired object. I held the tube 
of the funnel with my hand grasped 
round it, and lot the nose of the 
bellows rest on the side of the upper- 
most finger. While the operation 
of blowing went on, my assistant 
raised and lowered the bellpvvs as I 
t2 
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jujave directions ; and, nitli tin* hand 
on ^Yhich the ]»( Uo\vs-i»i]n-‘ rested, 1 
liuinonred tlic dii octioii of tlio pipe, so 
as to prevent the wind descj'n<iin£f to 
till' water ill the funnel, and to cause 
the entire of the oriliee of the funnel 
to he included in tlie blast which 
was passed over it. The result was, 
that the water ascended in the funnel, 
iillcd it, and was blown over us loinj 
as the opi'ration of l)low’iiii 2 : was coii- 
tiniied. I next tried a thirty-inch 
liaroinetcr tube, open at both ends, 
ard the result w as as before, only 
tho water started up with much 
greater rapidity than with the fnimcl. 
The reason is obviously the insulli- 
cieney of the blast of a pair of small 
♦ bellows, and the dillerence in quan- 
tity of air to be removed from witliin 
the tubes. I tried the like experi- 
ment w ith a pair of smithes licllow's ; 
blit these bcin^ fixed to the fire, 
the blast was conveyed from tliem 
tlirouijh about eight feet of lead 
pipe, the length of which, from tlic 
bellows, called the wind at its exit 
to liuve little or no cfTectiii removing 
the air’s prcSvSurc. These hints may 
possibly be improved on, for wdiich 
reason it is I request you will be 
pleased to lay them, before your 
readers ; in a future paper I ’may 
continue my observations on re- 
moving titmospheric pressure by the 
wind. 

Jkrnigan. 


GALVANISM. 

Sm,— Galvanic Klcctrictyis an iiite- 
. resting subject, not only in a philosophi- 
cal, but in a medical point of view, as it 
is repre.seHted to be the most etficient 
stimulant at present known for tlicre- 
inuval of disorders indicating a general 
or local deficiency of nervous energy; 
such as palsy, deafnes-s, obstinate cos- 
tiveness from torpidity of tlie liver, &c. 
The j>rofes.sors of galvanism, &c, hold 
out expectations of removing such disor- 
ders, iy six weeks’ application of this 
philosophical remedy, at, I believe, a 
guinea per week. Now, if to this be 
added Inc expen.se of a rc.^ddeiice ia Lou- 
don, your inechauical renders in the 
country will obviously, for the mo.sf part, 
be utterly unable to at'ail themselves of 
a ivuicdy, however real, so dispensed; 
and if rliey risid the books winch have 
been published on such .subjects, they 
will find some of them, at least,- less cal- 


cuhiied to teach them the proper mode of 
api)lvii»g gaUanism, than to point out the 
resilience and the successful practice of 
galvayiAp doctors. 

SuiPfieing the case, pcrTiaps the less 
opulent among your reader.s may some 
of them be gratified to learn the funda- 
mental principles of galvanism at a. small 
expense*, ana such is the object of the 
l)re.seut communication, both with re- 
spect to myself and others. 

A galvanic trough may be made, of 
beach, well dovetailed together, and 
painted, both with a view to preserve the 
wood, and to insulate the galvanic fiuid; 
all oily and resinous auhstances being 
iioii-condiictors of electricity. In the 
sides and the bottom of ilie trough 
iniist be made grooves, about onc-eighth 
of ail inch deep, to receive the edges of 
the gahanic pairs of plates, and to retain 
thciii firmly in their places, leaving spaces 
between them not exceeding three- 
eighths of an inch. 

The in.'^ide of tlie trough must be co- 
vered w'ith cement — as one pait bees- 
wax and two part.s rc.siii ; and the plates 
luiust be put in when both they and the 
cement arc hot, so as completely to in- 
sulate tl’.e cells or spaces between them. 
A hot wire, or other coj[ivenient instru- 
ment, must be used to perfect the ce- 
menting process ; and the cement must 
finally be scraped from the sides of the 
plates, as it may bcpre.siimed their power 
js diminished in proportion astlieyaie 
covered by'a non-coiidueting sub-stuiice. • 
'flic pains of plate.s, a.s jiio.st of your 
readers may be aware, consist of zinc 
and copper soldered together, at least 
along their upper edges, which arc ex- 
posed to view, the other edge.s being 
covered by the cement. 

The copper plates may be almost a.s 
thill as possible ; tlie zinc plate.s being 
most exposed to oxidation, 1 imagine 
they ought to be from i-lCtli to l-iatli 
of an inch thick j tliey nij^y be cast, or 
obtained in plate.^. lu placing the dou- 
ble plates in the trough, care must be 
taken that all the similar metals may be 
to the right or left, so as to form a regu- 
lar serie.s of copper, zinc-— co]) per, z.iiie, 
&c. alternately. This being done, vvlieii 
the cells are nearly filled with water, aci- 
dulated witli (say l-30th part) of sul- 
phuric or muriatic acid, the positive 
electricity will accumulate toward the 
zinc end of the trough, and the negative 
electricity will be exhibited, of course, at 
the opp().site extremity. Tlie .siilesof the 
trough .should be raised nearly tbree- 
fourths of an inch •above the to)is of the 
metallic plate.s, to facilitate the pouting 
on and regnlalioii of the acidjalated 
Wfiter, and tin; tiough should be well 
rinsed when put aside, to prevent any 
unnecessary oxidation of the zinc plates. 

The troiigli being charged, the gal- 
vanic iullnence, either in shocks or a 
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roil tinned current, may bo passed fli rough 
tilt* hotly in various dirs.Ttions (even at 
ilio same (imej by metallic cominuiiica- 
tioiis with any of the cells toward the ojj- 
]K)site ends ot the i rough. As the cpi- 
ctermis, or outer skin, whett dry^ is a 
non-conductor of galvanism, it should be 
.soaked witii a solution of salt and water, 
by means of a wet sponge, or leather, or 
metal plates covered w'ith leather, and 
hoiuul to,the body, when necessary, by 
fillets, &c. The effects will be found 
very different, according as the parts 
operated upon are more or less sensible 
t»r muscular. Flashes of light will ap- 
pear in the eyes, and a peculiar taste 
will be perceived, if almost any part of 
the liearl be galvanized. Operators 
should be careful not to prss more than 
the ])ower of ten or twelve plates, at first, 
through the ears, as they will find it pro- 
duces a very peculiar, though generally 
a momentary sensation of giddiness. 

Now, as my object is paitly to giro .and 
partly to obtain information, I hope some 
of your more experienced and intelligent 
Correspondents will be so obliging as to 
answer the following queries, and to 
commiiuicatc any other information on 
this subject wliicli they may deem inte- 
resting to your readers in general ; — 
What is the usual size and number of 
the plates employed in medical gal- 
vanism ? Wilkinson, in 1804, employed 
fifty or sixty pairs. 

* Is there any better mode of conduct- 
ing the fluid through the skin than what 
is ' described above ? I propose this 
query, because some profe-ssors hold 
forth the expectation of administering 
galvanism without causing any pain or 
uneasiness. Whether this can be per- 
formed by any other means than using 
few plates, and such as arc of small di- 
mensions, I know not ; but it is a fact, 
that a series of thirty double plates, tw'O 
iiiclies square, often cause a pungent 
pricking sensation in the sitin, in some 
parts, Avhich fevv would choose to en- 
dure for'niaiiy moments in succession. 

As the magnetic influence has an evi- 
dent alliance with galvanism, and as 
they have been used in conjunction to 

I iroduce some curious rotatory machines, 
beg to ask your philosophical readers,, 
whether any circular galvanic troughs 
have been constructed, with a view lo 
jji'ove whether, if suspended, the influ- 
ence of a magnet would cause them to 
rotate ? 

Is it known w'helher a large scries of 
magnets, immer.'sed *at their extremities 
in separate glasses of pure or acidulated 
watcis after the manner of Volta’s expe- 
riments, exhibit any galvanic power on 
romiecting their e.'ctremitics witJi tlic in- 
terposition of 'parts of living aiunials, 
dtc.? 

Professor Hare, of Pennsylvania, states 
that the galvanic power i-s miicli iiicreiiscd. 
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even without insulation, .by ruvlosing 
pltUc.sof zinc in a kind of copper case, 
open at top and bottom; and Sir H.Davy 
has proved, that a small jilatc of iron or 
zinc will pievciit the corrosion of a eery 
lame surface of coi>pcr exposed to tlu* 
action of sca-watcr. Tlie consideration 
of these circumstances induces me to 
ask, whether it has boon proved by expe- 
riment bow far till* thickness, or the ex- 


tent of surface, of the copper plates, in- 
fluences the galvanic power, independ- 
ently of a correspondent alteration in the 
plates of zinc ? 

Tlie modus operandi of tlie galvanic 
fluid seems to me to be so completely 
unintelligible, that it may be reasonably 
])resamed, that great discoveries jet re- 
main to be made in this line by those 
who make it tlieir ambition to pry into 
the mysterious secrets of nature. 

I am. Sir, yours, &c. 

T. D. 


PEUPETUAL MOTION. 

Sir, — If the following o])scrva- 
tions (which were made by me many 
years since on a slip of paper, wliile 
perusing some works relating to tlu; 
controversy of finite particles, and 
which lay unnoticed in a drawer, till 
accident a few days ago brought them 
to light) be worth your notice, T am 
sure they will meet with your atten- 
tion. 

I am, Sir, yours, ficc. 

Esperance. 

Dec. 1813. — ^Thd theory of a finile 
quantity of matter being composed 
of an infinite number of particles, as 
to the truth of which mathematicians 
are divided in opinion, may perhaps 
be compared to that of perpetual 
motion. For mathematicians, on the 
othcF'sidc, say, it is a contradiction 
to suppose any thing of finite dimen- 
sions can be composed of infinites, 
which certainly appears correct in 
principle; yet, on the other hand. 
It is .argued, that no certain number 
of parts of which anv matter consists 
can be supposed, witliout having an 
idea of a greater niiinljer, even ad in- 
Jinitum. On the same ground, al- 
though no certain time can he pointed 
out which forms the maximum of the 
movement of machinery, i)>;rcan any 
length of time be conccued without 
an idea of greater extent, to which, 
by inOreasiiig either the moving 
power, or tfic complication of the 
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iiitVrioi* |)JiiTs, llic motion may be 
can led : yet perpetual ojoiiou, iis a 
mechanic principle; is visionary. — 
Cillery, will this at all exidain llie 
subject vvliicli has been so ioni^’ con- 
troverted, as it proves the iixaiu- 
tainers of both sides of the ipiestioii 
to be to a certain dec^ree rii^lit ? 

This argument, of course, alludes 
to onlines, nlicre ;> mocbanical jiow er 
is the niovinj^ force, and not a che- 
mictd ]H)\ver, as thtj electrical pen- 
dulum. 


THE balance. 

Sir,— Your ConespondcMit 0. B., paRC. 
J2.U, who is so much “ .surprlscir* at 
C. D.’s inoiitioii'mg the sinRulur property 
of the HalfUice, will do!il)lt>s he .sfll 
more siirprised when lie is told, that the 
‘‘ ivaMiu” wJiicli 1)0 has found “ so 
cl(*ar,” is not tlie irivsou of the t'ffcct 
slated by C. D. He will, ])0rhap‘<, won- 
der stiirmore wlien it is made known to 
him, tJial to produce the effect nicii- 
ti(;^iied hy C. D., the pressure may be ap- 
plied any where between the pivots of 
the two scales ; and his eyes will be ex- 
tended still wider with astonishment 
when he is informed, that a pressure in- 
finitely great, exert< d in the way he de- 
scribes, will not incrciwe the vmisht one 
grain ! All this may be very puzzlliiK to 
Ct. B., but it is nevertheless true; ami 
unless G, B. can discover and will ac- 
knowledge his error, I must do him the 
favour (unless undertaken by some more 
able Correspondent} to prove, to bis en- 
tire satisfaction, that he knows nothing 
whatever about the matter he ti’eats so 
confidently in page 234. 

You must allow me a few more lines 
to express my unqualified disapproba- 
tion of the style of writing 1 have here 
adopted ; but it is the style of G. B,, and 
be cannot jii.stly complain of what he en- 
deavoiiis to inliict. Wc are till essentially 
ignorant, and he who is less wise than 
liis neighbour is surely suflicicntly unfor- 
tunate, without being insulted by the 
contempt of Jiis superiors, 

I am, Sir, yours, respectfully, 

S. Y. A YOUNG Engineer, 

rWe think our “ Young Engineer” 
judges sevcrelv of the style of G. 15., and, 
at any rate, imitates it but too well. 
Another of our Correspondents (W. L.) 
remarks, “,that if by pressing upwards 
tve arc to ’ understand pressing per^ 
pt'ndUmlm'ly upwards, against the |M>iiit 
of the beam from wliicli the scale in 
which the man stands is susiieudeil, 
the assertion is not correct; for it 
is evident that the force with which 


thenian presses porjicndieiibirly upwards, 
will, by its reaction, act upon the scale 
with bill an eijual force, as action and re- 
action arc ccjual and coutrary. I 
]»otc,” be ciintinues, “ the ])roposilioii 
should liave been stated as follows, the 
truth of it in which shape is demoii- 
stjated by writers on mechanics; — If a 
man placed in one scale of a balance, 
and counterpoised by wTights in the 
cither, press upwards, by means of a 
stick or otherwise, again.stany point in 
the beam, except that from which the 
scale i .5 suspended in which lie stands, he 
will pi cpoiidcrale.” — Eo. 


Aim PIC I AL STONE. 

Mr. Joseph Aspdiii, of Leeds, lias 
taken out a I'ateut for a new mode 
of producing an Avlilicial Stone or 
CeiiiOiit for the covering of* Build- 
ings. lie «‘alls it lh>rtlaud (dement, 
from its rcscniblanee to Portland 
.Slone ; its component parts are as 
follow : — A i^iveii tpiaiitity of lime- 
stone, of the kind usually employed 
for mending roads, is to be pulverised 
by beating or g^rinding, or it may be 
taken from the road in a pulverized 
state, or in the state of puddle : this, 
when dried, is to be calcined in 
furnace in the usual way. A similar* 
quantity of arj^illaceous earth or clay 
is then to be mixed in water with 
the calcined limestone, and the whole 
perfectly incorporati:d, by manual 
labour or by fnaclunery, into a pla.s- 
tic state. This mixture is then to bo 
placed in shallow vessels for the pur- 
pose of evaporation, and is to be 
submitted to the uciion of the air, 
the sun, or the heat of fire, or steam 
conducted by jiipcs or flues umlcr 
the pans of evaporating vessels. 

This composition, when in a dry 
state, is to be broken into lumps of 
suitable sizes, and is then to be cal- 
cined again in a furnace similar to a 
lime-kiln, till the carbonic acid has 
been entirely expelled. The mixture 
so prepared is tlum to be pulverized 
by grinding^ or heating, and, wlien 
rcdiu'ed to a fine powder, is in a fit 
state for use, and with the addition of 
so much water as will be sufficient to 
bring it into the consistency of mor- 
tar, will, when applied to its purpose, 
make a compact and durable arti- 
ficial stone, equal to the Portland 
stone itself. 
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rROULISM IX. 

Tliree points being given, not in a 
strAiglit line, to liiid ihe eentre of the 
cin lo that shall pass through these 
points. 


Lit ABD be any three points not 
in the same straight line, it is re- 
quired to find the centre and describe 
the circle through these poiuls. 



Join AB and BD ; then, with any 
opening of the con)passes (greater 
tjiaii their half) from the centre. A, 
ilescribc the arc, EF, and from the 
centre, B, describe EF to cross it in 
the parts E and F ; in the same man- 
ner from B and D as centres describe 
two arcs crossing one another in G 
and II ; draw tlie lines^F and GH, 
and produce them till they cross in 
(J ; then is C the centre of the circle 
required ; and ivith CA, CB, or CD, 
as radius, describe the circle which 
^vill pass through the three points, 
ABD, as .was required. ^ 

Note . — The truth of this Problem 
is evident, for the line EF bisects AB 
(l»y Problem vii. Part ii.), and (by 


Theorem iv. Partii.) the line EF is 
drawn from the centre of the circle, 
as it bisects the chord AB ; and the 
two lines EF and GH both tending 
to the centre of the circle, they must 
meet each other at the centre. 

It may be here observed, that in the 
actual construction of this Problem, 
it is unnecessary to join AB and BD, 
or to draw the lines AC, BC, and 
DC, and I have only introduced them 
that the truth* of the Problem may 
be manifest. 

PROBLEM X. 

Having a circle, or segment of a 
circle, to find its centre by means of 
a square and mitre square, without the 
use of compasses. 
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Let ABG be finy circle, or part of 
a circle ; apply ycnir ycpian* so that 
the internal edire of tlie blade and 
stock shall touch it, as at A and B, 
as shouTi in the fii»uro; then take 
your mitre s(|uare, and place it at 
the an^^le, D, of your sqiiare,*‘and 
draw a line along* its edgre, as D(", in 
the circle; now the line J3C must 
]»ass through the centre of tJic cirede, 
for it bisects the chord, AB (by 
Theorem iv. Part n.) ; now, if we 
move tlic stiuiu-e into any other posi- 
tion, as shown at KHI, and draw the 
line HC witli the mitre square, in 
the same maimer as before, that line 
will also pass through the centre of 
the circle, and, consequently, the in- 
tersection of these lines DC and HC 
at C will be the centre required. 

JVole, — ^'riijs Problem will be found 
not only of great use to cabinet- 
makers, for iiiiding the centre of 
circles for lixing the pillars on tablcvs, 
&c. and to the turner for recentcring 
a piece of work after it has bcoii 
taken out of the lathe, and the ori- 
ginal centre is cither obliterated or 


cut off ; but, to the millwright and 
wheelwright, it will be found a very 
easy process for truly centering their 
work. 

It may be here observed by the 
workman, that, when the circle is 
large, it will l^e dijlicult to find a 
scpiare or mitre bevil long enougli, 
as in the figure here shown : the 
sg?///re must be equal at least to the 
radius of the circle, and the mitre 
bevil considerably more. I will now, 
therefore, show how that objection 
may be dismissed, and the operation 
performed with as much accuracy 
w’heii the square is*not c(jual in length 
to the radius, or the initrc bevil not 
long enough to reach to the centre 
of the circle ; but it will be neces- 
sary to observe that the stock and 
blade of the scpiare must be equal in 
length to each other, or 1)F must be 
ecpiul to DE, and though DC may 
not be long enough to reach to the 
centre, it will tend to it, and the line 
drawn hy it may be continued by 
means of a straight edge. Now, in 
order to show how this is done. 



Let ABEF be the circle, and let 
ADB be a square, having the blade 
AD equal in length to the stock BD ; 
apply it, as shown in the figure, so 
that its ends meet the circle in the 
lioints A and B, and, with a mitre 
siiuare, draw a line in the direction 
DC, wliich will tend to the centre of 
the circle ; in the same manner apply 
the square to any other part ot the 
circle, as at EF, and draw (1C by 
the help of a mitre si^uare ; then the 
inlj^rsectiuii of these two lines (or, if 
necessary, produced), DO and GO, 


is the centre required ; for, though 
the blades of the square do not form 
a tangent to the circle, as the line 
DC bisects the angle ADB, it bisects 
the line AB (which is a chord to the 
circle), and (by Theorem i v. Part ii.) 
passes through the centre. 

Hence a useful instrument may be 
constructed applicable to the centery 
of all circular work, but which, I 
•think, is not in general use, though, 
some years ago, I constructed one 
for my own use, and it was much 
approved of by several workmen who 
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used it at that time. I shall, there- 
fore, describe its construction, which 
is very simple, bein^^ but aT square, 
whose stock is a portion of a circle. 
Let AIKJ be the stock made of one 
piece of hard 'vood well seasoned,^ 
the extremities of which, at A and 
(", should have a small piece of har- 
dened steel ailixed so that it should 
not be subject to wear by use ; into 
which slock the blade, BD, is te- 


nanted, so that AB is exactly equal 
to BC', and at the sanie liinr perpen- 
dicular or square to the chord AC. 
It is evident that, from what has 
been advanced in the last Problem, 
if this instrument is applied to any 
circle so that the parts A and' 0 
touch it, the blade, Bl), will pass 
throiifjh the centre of the circle, 
and, by two applications, the centre 
will be found. 



It will be seen by the w^orkman 
that two or three of these instruments 
will he necessary where stocks shall 
he of diftcrent curvatures, and blades 
of different lengths, to answer for 
different work. 

I used to call tliis inatniincnt my 
centering square^ and shall only ob- 
serve, that if I have described an 
instrument that^is now in general 
use, I must crave your pardon for 
occupying your pages unnecessarily, 
and the mechanics* for their loss of 
time in reading that which they arc 
already well acquainted with. 

G. A. S. 

{To be continued,) 

MANUFACTURE OP GAS TUBES, ETC. 

Mr. Russell, of Wednesbury, has 
aetjuired a desci’Ycd celebrity for his 
mode of manufacturing 
lubes of malleable iron. The fol- 
lowing is his description of the pro- 
cess he employs : — He provides iron 
plates, previously rolled to a suitable 
thickness, and cut into strips of such 
length as may be found desirable to 
constitute one piece of pipe or tube, 
the breadth of the strip correspond- 
ing to the circumference of the tube 
intended to be formcil. 


The sides of the slips arc then 
bent up by swages, or otherwise in 
the usuarway, so as to bring the 
two edges as close together as pos- 
.sible. 

This bent iron, or imperfect tube, 
is then introduced into a blast fur- 
nace, and, when brought nearly into 
a state of fusion, is removed and 
placed under a tilt hammer, for the 
purpose of welding the joint. The 
anvil, or the bolster fixed into the 
anvil, upon which the tube is to be 
placed, has a scmicyliudrical groove 
lorm'ed in it, and the under side of 
the hammer has a corresponding 
groove. The imperfect tube is now 
slowly passed along under the tilt 
hammer, and, by a succession of 
blows, the edges of the plate-iron 
become welded from end to end, and 
the tube rudely formed. Tiic action 
of the tilt hammer is effected as 
usual ; it vibrates upon pivots, and 
by the rotation of a wheel with pro- 
jecting arms or cogs, which strike 
successively upon the end of the 
hammer, it is raised, and, falling by 
its own gravity, produces the repe- 
tition of blows. 

When the edges of the iron have 
been thus completely welded from 
end to end, the tube is tol*be again 
heated in a furnace, as before, and 
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tlipn passed thrmii(li ii pair of omoved 
rollers. These rollers may liave .se- 
veral circular j^rooves suited to tubes 
of (Utfereul diameters. The end of 
the tube, immediately as it coiiios 
out from between the rollers, is met 
by a conical or ci|rg_shaped core, 
jiiaced at the extremity <»f a sta- 
tionary horizontal rod, which e^- 
shaiied core enters the open end 
of the tube, as it advances from 
between the rollers, and by sliding 
upon tliis core the internal part 
or bore of the tube is formed to 
the exact diameter of the core, and 
rendered perfectly smooth, its exter- 
nal form being detennined by the 
grooved rollers. 

The advantages of this mode of 
manufacturing tubes and pipes of 
wroiiglit iron, for conveying gas aiul 
other purposes, arc, that the internal 
and external surfaces of the tubes 
are perfectly cylindrical and parallel 
to each other, and the irregularities 
occasioiially arising from scales and 
other obstructions are altogether 
avoided. 


SIR HUMPHRY DAVYDS COPPER 
SHEATHING. 

At a Meeting of the Royal Society 
on the 13th hist-, when it resumed 
its sittings after the Christmas holi- 
days, the Learned President informed 
the Fellows, that the accounts which 
had appeared in the Papers, of the 
failure of his inode of protecting 
Ships’ Bottoms, in the case of the 
SarnarangjWcrc wholly without foun- 
dation ; and that the results were, on 
the contrary, of a most satisfactory 
description. 


NEW WARLIKE MISSILE. 

Sir,—! sh^ be happy to sug- 
gest, for the opinion of your readers, 
tlirough the medium of your widely 
circulated Magazine, a plan for ren- 
dering more formidable our ships of 
war ill close fight, and for protecting 
the walls of fortresses against the 
danger of scalade. Every one must 
be acquainted with the destructive 
nature of^hclls thrown from military 
engine-s, and the dreadful effect an 


explosion causes among the cnciny. 
Jn close actions at sea tliey can 
scarcely be used at all, and, unless 
they explode the moment they rcacli 
the enemy’s deck, they can be thrown 
overboard; and when thrown from 
the walls of fortresses, an enemy can 
generally avoid their effects by throAv- 
ing himself upon the ground before 
an explosion takes place. Guns 
cannot be so pointed as to annoy an 
enemy much just under the Avails ; 
it is, tlicrefore, desirable to invent 
some instrument of war to supply 
these defects, and I humbly conceive 
that the folloAving draAving and de- 
scription may not be uninteresting to 
your readers. 

N.vunci s. 





Description, 

B is a charged shell, of a pear form, 
fastened by its minor extremity to a han- 
dle of wood six or eight feet long. C is 
a tube full of holes inserted hi the shell, 
and extending from one extremity to the 
otlier, charged with powder, D is a pow- 
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iUm’ on the pcreiissiDU principle, fastciu'il 
tfi itM lower suifnce by any simj»lc ctiii- 
trivaiicc. When used, nothing inove is 
wanted than to hurl it with precision to 
the spot wanted, either from the walls 
of a city, or the iiiiiin-mast of a ship. It 
must fall by Its own gravity on the point 
r/, when it will iiistaully explode, and 
it would produce eifects amongst the 
troops which may he more ciisily con- 
ceived llian described. 


LONDON IMPROVEMENTS. 

Sir, — Ilavinjif noticed, in one of 
your late Numbers, some observa- 
iions on the Improvement of liondon, 

) am induced to offer, to the proper 
Amhorities, soine hints rcspcctint^ 
one project that seems to tarry iu 
the execution. An Act Of Parlia- 
incnt lias been obtained for the re- 
moval of Fleet JMarket, and I have 
never heard of any other step relating 
to it being adopted except the raising 
the roipiisite supply of money, viz. 
i;j0,()00/. at three and a half per cent. 
A site of ground w^hercon to build 
the Worklioiise bclonginj^ to the 
Jiondon Liberty of the Parish of 8t. 
Andrew, Holborii, and a proper spot 
for a burial-ground, in lieu of those 
to be removed from Shoe-lane, have 
hccii advertiseJ for, but, as I believe, 
with very little success. The removal 
of the JMarket is but one step towards 
the long- projected scheme of an 
opening from Holborn Bridge into 
the great North road; but, instead 
of its being the first, I conceive it 
ought to be the last step. 

ill effecting most of the great im- 
provements in London, too much 
money has usually been expended, 
by beginning at the wrong end. In 
the xircseut instance, had a proper 
site been first inquired for, where to 
remove tlic Workhouse and burial- 
ground to, the offers of suitable situ- 
ations might have pointed out that 
which it is my present purpose to 
submit. All the ground immediately 
behind the frontage at Holborn 
Bridge is covered with houses and 
buildings of little comparative value 
— survey Chick-lane and all . its 
(?ourt 3 and alleys — look into Field- 
lano,'but don't tnist yourself to enter 
it ; Great Saffron-hill, its lateral or 
cross streets. Bed Lion-court, Caro- 


line-court, and many such like i>hiccs, 
are they not crowdtMl with a popu- 
lation that is a terror to the city of 
London, and the more so as it ia situ- 
ated in the centre of it ? livery day, 
and on the Sunday in particular, the 
occurrences supply cases of complaint' 
at the oliice in Hatton-garden. Here 
is a most ample field for improve- 
ment both of the convenience and of 
tlic morals of the metropolis. liCt 
all this extent of ground be cleared 
of its rubbish, viz. buildings an<l 
people, and there will be foimd the 
requisite convenience within, to re- 
move the Workhouse and burial- 
ground, which now impede the exe- 
cution of the measure the Legislature 
has sanctioned. I will further sug- 
gest timt the ground to be cleared 
might supply sites for a Fleet Prison, 
for a Penitentiary or House of Cor- 
rection, and other public buildings ; 
all of which might be erected upon 
an unity of design that would con- 
duce to the ornament of a thorough- 
fare through the metropolis, as well 
as to its convenience. 

I am, Sir, 

Your liiimb’.c servant, 

C. I). 


INTERMITTINO STREAM. 

Sir, — As I consider your Maga- 
zine a vehicle of information in 
various branches of natural philo- 
sophy, as well as in that of mere 
practical mechanics, permit mo, 
through this medium, to call the 
attention of your scientific readers 
to a phenomenon which periodically 
appears in the neighbourhood of 
Croydon, and ^vhieh is now to be 
seen in Us most interesting stale. I 
allude to a stream that, at certain 
times, breaks from the side of a hill 
in Marden Park, riot far from God- 
ston, and which continues to flow for 
six or eight weeks, and then entirely 
disappears. It is a received opinion 
in the neighbourhood of this stream, 
that it flows only once in seven years ; 
it has, liovvever, flowed twice, and 
that too in great almndaucc, within 
the last five years, and is evidently 
dependent upon the quantity of rain 
that falls, and uot upon any given 
period of time. 



DIAGRAM OP THE PRIMITIVE COLOURS; BY MR, C. IIAYTER. 


'riic rise of this stream is not the 
only pcc'uliarity that bclont(s to it : 
its progress is equally singular, for 
it advances under ground till it lias 
completely saturated the earth in its 
course, and may he seen boiling, or 
gently bubbling, from every pit and 
hollow, at a distance of a mile and a 
lialf or two miles in advance of the 
^•n^l•ent that appears on the surface. 
The water is beautifully transparent, 
and of a bluish cast, very much re- 
soinbiing the sea at a distance from 
land. 

Jiike other periodical springs, this 
is probably connected with some re- 
servoir of water in the neighbouring 
bills, which, when filled to a certain 
extent, will continue to discharge 


itself through some passage resem- 
bling a syphon, till the Avholc or a 
Certain part of it has escaped. When 
the water falls as low as the end of 
the passage immediately connected 
with the resciToir, it will tlicn cease 
to How till again replenished to the 
same extent by the rains sinhing 
through the pores of the earth. 

Having otten had inquiries arU 
dressed to me concerning this perio- 
dical stream, you will, I hope, allow 
me, through your widely circulated 
Magazine, to inform those wlio feel 
at all interested in such a phenorac- 
non, tliat it may no^v be .seen within 
a mile of Croydon, ami traced to its 
source in Marden Park. II. 

Croydon, Jan. lOtli, 1825. 


DIAGRAM bl THE PRIMITIVE COLOURS ; BY MR. CHARLES IIAYTER. 



Sir, — In the vear 1810, 1 invented 
9»v Kquilateral Diagram of the three 
primitive Colours (see Mechanics* 
Magazine, p. dl4, vol. ii.), so com- 
posed as to produce the seven colours 
l>y tlie three primlives only, which I 
lent to the puldisher of a small book 
on the art, us a part of a plate of 
diagrams which fonned the frou- 
tUpieec. 

In 1813, I published my first edir 
tiou on PcnpecUve Drawing and 
Painting, wherein I introduced the 


above diagram, as it stands in the 
14th plate of that work; when a 
gentleman, disputing my claim, 
brought me the manuscript of Har- 
ris’s Imok on colours ; which work, 
although iu print, and dedicated to 
Sir Joshua Reynolds, I liad never 
heard of ; but, to my great satisfac- 
tion (for my book was published), I 
found Harris no forwarder than all 
others that I had or have seen on 
that point of illustration which should 
prove how the three primitives were 



MECHANICAL DIFFICULTIES. 


to be clisposed, so as to give the sci'eii 
colours thcre])y. \oX this I am hound 
in truth to say, that had Harris’s two* 
diagrams been like the one which 1 
have (for ought I know) invented, I 
iniglit liavc been silent on the sub- 
ject without loss to hifi readers, for 
ins letter-press is both clear and 
conclusive. But as soon as he has 
told us that the red, blue, and yel- 
low, will produce green, orange, and 
purple, he gives us the lirst diagram 
of tlircc equilateral triangles : here 
we see but the three colours and 
black ; we are informed of the coin- 
pounds which may be produced, and 
then a second diagram is given, like 
the first; but the lints introduced 
arc green, orange, and purple, with 
a black centre, as before^ These 
three, we are again informed, pro- 
duce (by mixture of two together) 
Inrwn, olive, and slate tints, which 
he explains by circumscribing liis 
diagnun with circles and subdivi- 
sions (according with my 4th dia- 
gram, plate XIV,, first edition, for 
tlic Bvimitives), and passing the co- 
lours gradually round, out of one 
into the other, till, in each interme- 
diate diAdsion between any two 
cipal colours, the declared produc- 
tion is certainly found (if well co- 
loured). This method certainly does 
show the practitioner how to make the 
tint he may require, but the root of 
the matter is not clearly displayed 
by his two centre diagrams. 

This left me triumphantly easy 
Avith regard to the advance 1 had 
made, and I saw no further illustra- 
tion necessary, othcrAvise I should 
not have repeated my second and third 
editions Avithout an endeavour to at- 
tain it. Still JVIr. Harris's “ brown, 
olive, and slate tints,” appeared to be 
wanting to make my pet-invention 
complete, which I am so fortunate 
as to have accomplished by the pre- 
ceding Diagram, figure 2. 

This diagram might he draAvn at 
one stroke of the pen, if it could be 
guided per^ectly. 

Let it be understood that my ori- 
ginal diagram still comprcheiKis the 
A\hole that hasj>een advanced by my 
ultimate scheme, if my third para- 
graph of Letter xvi. be received as 
a practical guide to using the colours 


on the 4th diagram of my plate on 
colours, ill cither edition. 

I remain, Sir, 

Your obedient serviuit, 

c. n. 

IG, Hnckingham-place, 

Portlaud-roau. , 


MECHANICAL DIFFICULTIES. 

What is the cause of a piece of 
paper or wood remaining stationary 
when floating on the top of the water 
in a basin, when the basin is turned 
round ? Tliis, perhaps, may he con- 
sidered a simple question, i)ut the 
cause is unknown to the writer. 

W. S. K. 

»SiR, — As I find by your very use- 
ful Magazine, that those like myself, 
who have but little opportunity or 
time for study or scientific pursuits, 
but whose callings stand greatly in 
need of both, derive much informa- 
tion from the subjects therein in- 
serted, and are most liberally per- 
mittc<l to express their doficieneies, 
which others as kindly take tlie 
trouble of replying to, m which, in 
my huml)Ie opinion, consists much 
of the utility of your little, but very 
valuable miscellany, I reejuest the 
favour of your alloAving the folloAving 
questions to appear, each of which 
has puzzled me exceedingly, without 
my being in the least capable of arriv- 
ing at any satisfactory reason Avhy it 
is so. 1 have looked into Chambers’s 
Dictionary, and find no more than 
what iny fellow-workmen told me 
before, and, like them, I take the 
matter of fact, as it ansAvers in onr 
trades ; hut I could wish^^uch to 
kiiOAv the causes : Jind 1 mist that 
some of your cnlighlciicd Corres- 
pondents .^ill be so obliging as to 
furnish me and my brother mecha- 
nics with clearer notions respecting 
them that Ave at present possess. 

1st, In one of your Magazines it 
is mentioned, that an additional pint 
, of water Avill hurst an iron-bound 
hogshead, if full, ppovi'Uul the pint 
be conducted in a tube Avbieb enters 
the hogshead lo a sufficient height, 
lljis is no more than the truth, and 
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is a proof of the correctness of the 
law in hydrostatics, that the pressure 
of water on the bottom of a vessel is 
as the height of the water, but not 
as its bulk^ I would wish to be in- 
formed how it is, that the water in a 
tube, of half an inch diameter and 
ten feet in height, is more powerful 
than one of throe inches diameter 
and five feet in height, when it is 
deaj* that the one of greatest pressure 
contains many times less water than 
the other. 

2nd, Every one knows, that one 
pound will balance twenty on the 
steelyard, and yet I cannot conceive 
why it should; attraction being, it 


is sriid, as the quantity of matter, 
and attraction, or be it gravity, being 
4 iever suspended, but always acting. 
Distance on the arm, I know, makes 
the pea balance a greater weight on 
the other arm ; but why distance 
should make the pea heavier, is what 
puzzles me to conceive. 

3rd, Is it on the same principle 
that, the longest leg of the syphon 
runs, or what pulls the water down 
one leg, and not the other ? 1 have 
often strove to make the short leg 
run, hut it would not ; nor do I know 
the reason why the other should he 
more good-natured. 

+ \V X. 


ANSWERS TO INQUIRIES. 


NO. 70.— ARCHITECTURAL DRAWING. Number of your useful Magazine. 

Sir, — I think the following In- It is an iinjjrovement on that de- 
struinent will answer the purpose of scribed by Nicholson in the Carpeu- 
Finical,” mentioned in the COth ter’s Guide. 




ANSWERS TO INQUIRIKS. 


board) ; A, the stock of the iiistnnneiic 
iiun lin'd to icciive the blade c; the 
mortice must be l«nig, to admit of its 
being used, as fig. 2; e, the blade, with 
sev^al holes to rcctnve the thumb-^crcw, 
</, which secures the blade at a conve- 
nient distance and angle. 

e, ThesiiderofbrassoriroiijWorkingin a 
dovetail groove (the point should he steel, 
and screwed into the end of the slider) ; 

a short tube, to receive a pencil screwed 
into the slider, in which arc several screw 
holes to suit different distances, which 
must be greater than the projection of 
the moulding. 

Fig. 3 shows the edge of the stock, 
with mortice for the blade; also the 
thuinb-scicw. 

To take the sinking in the pluiicecr, 
the steel mint must be unscrewed, and 
iig. 4 used in its stead. 

I am, Sir, yours. Sue, 

Nov. 12th, 1«24. A Carpenter. 


NO. 88. — DYEING IVORY SCARLET. 

Make a ley of wood ashes, of 
which take two (juarts ; pour it in a 
pan npou a pound of Brazil wood ; 
to this add two pounds of copper 
iilin^ifs and one pound of alum : boil 
the whole half an hour, then take it 
off and let it stand j into this put the 
ivory, and the longer it continues in 
thi.s liquor the redder it will be. The 
same process and dye will <lo for 
bone, and will make cither of a fine 
coral red. A. B. C. 


ANOTHER RECEIPT. 

Sir, — In answer to your Corre- 
spondent’s inquiry. No. 88, in Num- 
ber 72 of the Mechanics* Magazine, I 
beg to hand you the following Re- 
ceipt for Staining Ivory Scarlet, 
which I have used for many years 
with invariable success ; and which, 
with slight alterations in the quanti- 
ties of the substances employed, vnW 
produce on ivory all the different 
hues between the pale orange and 
the dark ruby or purple. 

The ivory must first be highly po- 
lished in the usual way, with soap 
and water and powdered chalk, on a 
linen rag, and rubbed dry with a soft 
linen doth. 
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To make the dye, take half an 
ouii(;l* of the best codiineiil and two 
drains of cream of tartar, and a bit 
of alum about the size of a qut ; grind 
tlic cochineal and uluiii to a mode- 
rately fine po^vdcr in a glass orWedge- 
wood mortar, mix the cream of iar- 
tar’ with them, and tie them np 
loosely in a piece of fine muslin ; put 
this little bag into a common white 
basin, with a. large pint of soft water, 
and immerse the basin in a saucepan, 
or otlicr convenient vessel, full of 
water, so as to form a bath, and set 
it oil the tire to boil ; then steep tin* 
ivory for 30 or 40 seconds in dilute 
nitric acid, of such a strcimth as to 
be rather unpleasantly add to the 
taste ; wash it well for five or six mi- 
nutes in dean water, stirring it all 
the time with a wooden spoon ; then, 
with the spoon or a pair of woorlen 
pliers, put it immediately into the 
basin containing the dyc-liqnor, taking 
Iiurticular care" not to toudi it with 
the fingers. As soon as the liquor 
becomes hot, the colour (which will 
now be a crimson or ruby colour) 
will strike into the ivory. To ren- 
der this colour scarlet, have ready a 
saturated solution of tin in strong 
nitro-muriatic acid, whidi must be 
cautiously drojit into the dyeing 
liquor, until the col our becomes such 
as may be desired.* If too much of 
the solution of tinf be added, it ivill 
produce an orange, or almost yellow 
colour ; but the scarlet or ruby hue 
may be again restored at pleasure, 
by adding a few drops of the carbon- 
ate of potash (sfilt 'of tartar of the 
shops) dissolved in water. When 
such a colour is obtained as may be 
wished, the work must be taken from 
the liquor with the spoon or pliers, 
and rolled up in a dean doth until 
cold, to prevent splittl|^; when 
cold, itfmay be polislied with a hard 
tooth-bi^h, next with a brush a Ut- 


* It is a good plan to keep a bit of fine 
scarlet cloth to compare your work with, 
ill order to insure having a good colour. 

'f* Any chemist will make the solution 
of tin ill tlio nitro'inuhatic acid ; but it 
must be made with the :>irongest nitric, 
not nitrous acid, and it must be perfectly 
saturated. 
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tie softer, and tlie smallest possilde 
«iuiintitv of sweet oil. 

The ()cst possible varnish for hard 
Avood is a sort of French polish, sold 
by Messrs. Holtzapftel and Deyer- 


lein, 64, Charin<y-cross, under the 
name of lacker fof hard wood. 

I am. Sir, yours, &c. 

An Amateur Turner. 

Norwich. 


INQUIRIES. 


NO. SD.— CHESS-MEN. 

Sir, — Being about to make some 
Ohe.ss-men, and intending to cast 
them, I have been induced to solicit 
the favour of the adinissiou of the 
following question in your widely 
extendeu Journal. I find brass will 
be too heavy for my purpose, but 
wish to know if any of your Corres- 
pondents be in possession of a 
recipe for making a composition rc- 
senibling ivoiy, and what it is ? and 
if so, what dye will stain it red and 
black ? 

I am, Sir, 

Your obedient servant, 

« Inquisitor. 


NO. 90.— DEMAGNETISING STEEL. 
What process is necessary to take 
from Steel its Magnetic power, with- 
out the application of heat } 


NO. 91. — CLEANING GOLD. 

In cleaning up common Gobi after 
soldering, we often find it of a very 
light colour (even better quality gold 
is the same). What is the best man- 
iief of cleaning (as, no doubt, it is 
the pickle which causes the efiect) 
in order to restore it to its former 
deep colour ? 


CORRESPONDENCE. 


The inventor of the Cycloidal Chucks 
described in our 72<rNuhibcr, will please 
inquire at the Post-ofilce, Stockton, for 
a letter (intended for liiiii) addressed 
C. C., Norton, near Stockton.” 

Ihe letter of “ A Young Mcclianic” 
rctpiires reconsideration. \Vc shall de- 
cide upon it next week. 

Cotnmuniralions received frolh — A, 
H. Rowan, Esq.— A. B. C.— Ignoramus- 
-M. J.-W. S J. G. H.-C. H.— 


T. M. B.— T, Hartshornc— Jacob JMo- 
rine— C. C.C. C.— An Engraver— A Lover 
of Goodniiiigs— A Stage Proprietor— A 
Constant Reader— C. D.— Stultus— A 
Constant Subscriber— Major. 


Coiamuiiications (post paid) to be .‘iddrossed tu 
tlitt Editor, at the Publishen', KNIGHT and 
LACEY, 5-5, Patemostor-row, London. 
Printed by B. Bensley, Brtt-court, Fleet-street. 
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Knowhdife i[vite]\» 

In heads replete nvith thon«tits of other men ; 

IVtsdoNs, in minds attentive to their Orvn. 

Knowledge, a rude unprofitable ma.<is, 

The mere materials with which Wisdom bQiId.<i, 

Till smooth’d, and squar’d, and fitted to its place, 
iJoes bat encumber whom it seems t’ enrich. 

Knowledge is proud, that he has leam’d so much ; 

W^isdum is humble, that he knows no more.” Conper. 
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IMPROVEMENT ON IlADLEV’S 

QUADRANT. 

Sir, — I ha\(‘ wisluil to call 
llic JitU Liionof younimiicrousrcad- 
rn to nil Rttciuill at an Improvement 
in Hadley’s Quadrant. It consists 
of an iKlditioiial i»lass, suspended 
from the jir^lit vaiie in such a manner 
that the fcii”f:.cc jjliall be in the line 
of idti;)it diirclt'd from the vane to the 
iViUiv of tlie horizon <(la3S. The 
o’^jf'ctio In; gained by this is, that 
Avhcii the reflected ima^eof the sun 
or Ollier (vlesUal body is brought 
ne.iriy lolhe horizon, the image of 
such li{*dy is also seen in the sus- 
])ciidcd glass, and, as the index is 
moved ^rward, the two reflections 
appear to meet each other, and the 
instant they come into contact, you 
have only’ to read off the angle, 
udiich will he the altitude of the 
sun or moon’s lower limb above 
tlie apparent <u’ visible horizon. — 
^riu; insiniment was eutnistcd to me 
for examination ; but I And that it is 
iMuxu^sihle to sc(i the contiict take 
]diK‘o unless the eye be edevated a 
little above the true line of sight, a 
peqicndicular slit being made in the 
sight Mine for that purpose ; this, of 
course, must give an erroneous result. 
If the eye he kept at tlie proper point, 
botJi images \ajiish before the con- 
tact 9an be observed, and this, in my 
opinion, is the great dilliculty to be 
obviated. If any of your intelligent 
(hirrespondents can do this, I am 
('crtaiu every British seaman will 
gratefully aeknowledge the obliga- 
tion, as he Mill thereby be enabled 
to got the sun’s altitude at a time 
when tl.e tine horizon cannot be de- 
pended on. 

I have endeavoured, as well as I 
am al)lc, to give you a sketch of the 
liuailraiit, with the improvement al- 
luded to- 

Dcsoripthn. 

AW In the Ihie of direct sieiht, or hori- 
zontal line, to which any ccle.stial body 
must be reflected. 

C, tl»e surface of the additional glass, 
W'hich is laid on the top of a brass cy- 
iiiuler, cccCf and unscrews at ee, where- 
by the i^lass i,s held tight at the imints, i f, 
of tlip cross bar, by which it is suspended 
hy a ring, r/, which turns in the cross bar 
like a swivel. The glass is a piece dark- 
stained, for the sun ; for the moon and 


stars, wliite ; or, instead of stained glass, 
a piece painted black nnderueath, so tliat 
tlierc may be hut one reflection. 

1), the sight vane, with tlic horizontal 
and pcrpendicuiur slit. 

K, the speculum of the index reflecting 
the sun, 8, into the horizon glass, (1, 
and thence along the line of sight on tlie 
fiice of the suspended glass, C. 

F, the index bar, which shows on the 
arch the sun’s altitude. 

LL, the limbs of the instrument. 

hhf The holc.s for the sliades, whicli 
arc here omitted to prevent unnecessary 
confusion. 

HO, the line of sight, when the eye is 
directed through the upper part of the 
perpendicular slit, when the image of the 
sun can be seen in the suspended gli\s.s, 
but not in the horizon glass, distinctly, 
as the lower limb is too low to observe 
the contact. When the eye is kept in the 
line, AH, the image can be distinctly 
seen in the horizon glass, but not in the 
suspended glass, as it is clear the surface 
of that glass makes no angle with tlic 
))oint of sight, being parallel thereto. 

Should you consider this design 
tvorthy of a place iu your Magazine, 
and any of your readers be induced 
to oiler any remark upon it, they will 
reader an essential service to seamen 
generally, and an assistance to the 
projector of the plan, who is a work- 
ing mechanic. 

I am, Sir, 

Yours respectfully, * 


STEAM NAVIGATION — COMPOSITION 
OP FORCES. 

Sir, — It is astonishing how little 
interest the Problem proposed by 
E. S. C., page .‘381, vol. i. has excitccl, 
although, in my opinion, there has 
not been a question proposed,* from 
the commencement of the Magazine 
to this date, of equtj importanec. J 
long expected that some of those 
gentlemen who entered so keenly 
into the discussion and merits of the 
grand arithmetical question, would 
have stepped forward with solutions, 
and not have resigned it into the 
hands of a humble mechanic. It 
appears from the experiments of 
Bossuet, in company with D’Alem- 
bert and Cofidorcct, who undertook 
a series of experiments on the rcsi.^t- 
ance opposeu to the motion of ves- 
sels in water, that the resistance is 
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as the square of the velocity. Seve- in town (who, l>y-ilu'-hyc, in ,!?ei)c- 
ral'other philosophers, both on the rul a pretty reonlar (jf iVilow) 


Continent and in Britain, have come 
to the same, conclusion; we may, 
therefore, consider the fact as esta- 
blislied. From the law of the com- 
position of forces, if any force pro- 
pel a body tlu’ou^h a f^iven space in 
. a g^iven time, and if, then, another 
force equal to the firflt is made to 
act upon the body in the same right 
line, the velocity will be doubled. 
But this is only to he understood as 
applicable to bodies moving in an 
unresisting medium ; therefore the 
resistance of fluids being as the 
square of the velocity* the velocity 
will be expressed by the square root 
of the sum of the squares of the 
given velocities : hence it is evident, 
if we put a = to the velocity com- 
municated by steam, A to that 
communicated by the wind, and v = 
to the com pound v elocity, we shall 
have v - ; which formula, 

applied t o the p resent case, will give 
2; = ^()* + 6'*ss:6^/2=* 8*4852. 
In the above solution the wind has 
been supposed a constant force ; but 
that not being the case, a small de- 
duction must be made on account of 
the increased velocity of the vessel. 
It may also he -worthy of remark, 
that two forces acting in the same 
right line, in a fluid, produce the 
same effect that they would do if 
acting at right angles to each other 
in an unresisting medium. The above 
formula is equally applicable to the 
last part of R H.’s inquiries, page 
208, vol. ill. 

I am, Sir, 

• Your obedient servant, 

D. Screw. 

Sheffield, Dec. 25th, 1821. 


MR. IIAPNALL’S PATENT MACHINERY 
FOR THE MANUFACTURE OF OR- 
GANZINE, ETC. 

Sir, — In your Number of the 8tli 
inst. I observed a few queries on the 
subject of my Patent Machinery for 
the Manufacture of Oyganzine, Sew- 
ing Silk, &c. I certainly should 
have mode a point of replying to the 
said queries sooner, had it not unfor- 
tunately happened that my bookseller 


omitted sendiiig mc,ni\;il yj’. ic K’ iy, 
thelast and previous week’s N iii ’ bes s 
of your Magazine. 1 tni i, how- 
ever, this letter may lx* i-i (ii.i'' f '; 
publication on Satiinitiy i!e>i, aed 
that the following ol?sor\';'t’<‘i' ■ ctiw 
be a snflicient answer to Cor- 
respondent’s quedtions : — 

First — Will my patent nsachituM’v 
effect a saving ot 30 per ecjit. ? 

Answer — I g.mrau/rr. it. 

Secondly — Is this trr.-? and., \i 
true, how is this to he eiierjeO r 
Answer — 1 am niixt uirbi;;' to 
show the said machin. i*y at woik to 
any person who in.iy Teel inc’jbjeii to 
visit my factory, and 1 Iwim* a cor- 
victlon of the. truth of winit 1 h 'VC 
asserted to such per.u n’s juib’iuenC 
Thirdly — Is the silk so mvinakie- 
tured equal in quality to tbut 
is made by the present V r 

Answer — ])ei'ide(tf^ hiqn r.or.in e.ui- 
sequence of the ( venni*'.:; o'l.! 
larity of the twi.d which the ih;...-! 
receives, which pci/ict, n y -il , by 
no other known method, cui b - ac- 
complished. 

N 0 w, »Si r , in aus w e ri: i t S c id • v e 
queries, 1 have la ri.ilier score 
laconic than T othonvl-' ; 
have been, had yo.: ‘ cut 

thought proper to ( ('ii-aih . jo o.i iho 
subject prcAums to his it 

forward in so psiblle a *; I 

have, therefore, athliTs.scd di;: i an- 
swers to him alone. 1 can, bo v. vc, , 
have no objection to take advant.ygo 
of the present occasion to snn'uc 
generally knorni the i-alnrc. a ni ex- 
tent of my impn)veinciib iu the 
throwin^^ of silk. By a rctorw cc to 
my spciufication, dated 18rli h.. 

1823, a full and clear (lc.scri,).i :i ol' 
my inventions will he fomu!. i' .ico 
that period, however, 1 hmc ir:!-!! 
led to adopt (to the exclusion c;!’ t’.c 
other plans) figures (i luai / • 

as being of themselves hulbcuir/c bri 
accomplishing my object . 

In the mamifaelure of orgemrono, 
according to the usual proeesd, ati r 
the silk "has biTeii wound from i\\o 


* See drawings accompanying tlie .‘•pe 
eifleation. 
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liank or hkeiii, i/irce operations are 
necessary. 'Phe same arc also neces- 
sary for the inaniifaeturc of sewing 
silk, after the silk has ])ecn wound 
and properly sized (what is generally 
called doubled), aecordiiii** to the 
streng th or thickness of tlie thread 
re«|nire(l. 

The lirst of these three operations 
is, to twist or spin the sinj^le thread 
of the silk inteii(Ie<l for ortj-anziiie 
on the coin billed threads of that in- 
tended for sewin^^l’s — this is done by 
one machine. 

The second operation is, to wind 
or donlilc two or more, as circiim- 
htances require, of these twisted or 
spun threads tosfethcr — this is done 
by a second macluric. 

The third operation is, to twist 
these threads too^ethcr the contrary 
^vay to their original spin — this is 
done by a third machine. 

The method J adopt entirely docs 
away with two of these operations, 
and with the inaebincrv and room 
which is necessary for tlicir accom- 
plishment. Kach machine that 1 am 
now working is about six yards in 
length and one yard in width, con- 
taining .‘k3() spindles, which are so 
arranged as to complete tlie manu- 
facture of either orgaiizine or sewing 
.silk at one operation, or any other 
description of cord that may be 
Avaiited. 

"According to the observations I 
have made, it requires almiit twenty 
turns per inch for sewings of an ave- 
rage size, and from eight to twelve 
for organzme ; therefore, if the 
spindles revolve, say 2000 times per 
minute (and 1 have now one mill 
working at the rale of 4000 times 
per minute;, each spindle will throw 
off in that time 100 inches of sewing 
silk, or of organzinc from 166 to 
250 inches per minute. From this 
statement the length and the weight 
of silk that may be manufactured 
in a given time may be easily cal- 
culated. 

J 11 answer to your Correspondent's 
query as to my terms, &c. — they arc, 
to receive, annually, oiic-third of the 
actual dilfcreuee in the saving be- 
tween this and the common method, 
deeiued upon and arranged at the 
time of the grunting of the licence ; 


the purchaser, of course, paying for 
the machinery. 

My solicitors in town are, Messrs. 
Allsop, Parke, and Freeth, 63, Lin- 
coln’s Inn Fields, from whom all 
requisite information may be ob- 
tained ; as also from my agent, Mr. 
Abbott, 14, Walbrook. 

J am, Sir, 

Your obedient servant, 

Richard Badnall, Jcn. 
Leek, 18th January, 1825. 

Iliad almost overlooked the P.S. 
of your Correspondent, as to my 
machinery being adapted to the ma- 
nufacture* of silk for lace — there is 
no doubt of it ; as to tram, read my 
spccitication. 


^SOIUE ACCOUNT OF THE LATE M. 
* OUINAND, AND OF THE IMCOUTANT 
DISCOVERY MADE BY HI.M IN THE 
MANUF.ACTURE OP FLINT GLASS 
FOR LARGE TELESCOPES. 

It has long been a dcdderatinn 
among opticians and astronomers to 
obtain glass adapted to the manufac- 
ture of lenses of large dimensions for 
Telescopes. Notwithstanding the 
great labour and expense bestowed 
upon them, all experiments for that 
purpose had till recently proved 
fruitless. Within these few years, 
the obstacles which impeded its at- 
tainment have been surmounted, and 
lenses have l)cen made of a perfectly 
homogeneous glass, without strirC, 
or any other defects, and to the ex- 
tent of even eighteen inches in dia- 
meter. This improvement, which 
may he considered of great moment 
to .science, as it will enable opticians 
to construct instruments of much 
higher power and more complete 
clhcac]^ than thosehitherto employed, 
and afford to astronomers a greatly 
extended range of observation, has 
been attributed by some persons to 
M. Frauenhofer, a celebrated opti- 
cian of Bavaria. Feelings of justice, 
however, have inducea a generous 
lover of science (wh<j has favoured the 
public with the initials of his imine 
only — C. P. d. B.) to publish a trans- 
' lation into English of a paper read, 
some time ago, before the Society of 
Physics and Natural History of Gc« 
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ncva, which shows most satisfactorily 
that it is to the ingenuity and perse- 
verance of a humble mechanic of 
Switzerland, of the name of Guinand, 
that wc arc really indebted for the 
accomplishment of this importiuit 
object. 

‘‘ Nearly seventy years/' says the Me- 
moir, “ have elapsed since this interest- 
ing man, now on the verge of fourscore, 
and residing in a remote village among 
the mountains of Neufchatel in Switzer- 
land, was employed in assisting his fa- 
ther as a joiner; and his present manner 
of reading and writing shew that he 
scarcely olitained the first rudiments of 
education. At the age of thirteen or 
fourteen he became a cabinet-maker, 
and occupied hiiiiself chiefiy in making 
clock-cases. 

“ At this period he had become ac- 
ciilaiiited with a buckle- maker who lived ^ 
in his neighbourhood, and of whom he 
learned the art of casting and working in 
various metals, which enabled him, about 
the age of twenty, after once witnessing 
the process, to attempt the construction 
of a watch-case ; having succeeded, lie 
adopted the occupation of a watcli-casc- 
inakcr, which was then very lucrative. 

“ Having constructed clock-ca^cs for 
M. Jariuct Droz, lie had an opportunity 
of sceiiip, at the house of that cel obratetl 
mechanist, a very fine English reflecting 
telescope, which appeared to him ex- 
tremely curious and mterefiting. Those 
iiisirumcnts were at that time very rare 
in Switzerland, especially among the 
iiifumtains. M. Guinand was then in 
liis twentieth or twenty-third year, and 
it cannot he doubted that this circiuii- 
slancc, in itself unimportant, fiist turned 
his mind towards that subject, to which, 
cncoiirati(*d by success, j'je afterwards 
more tiarticularly devoted himself. 

“ He th«it as it may, M. Guinand 
having expressed a wish to be allowed to 
lake ' to pieces this telescope, that he 
might examine it in detail, M, Jacxuet 
l)vo7., who had noticed the dexterity of 
the young man, kindly gave him per- 
mission, and, with equal good- nature, 
r(.‘lie\ed him from liis apprehension of 
being unable to])ut it togctlier again, by 
taking tliat task upon himself if it should 
prove too diflicnlt for liiiii. Thus encou- 
raged, M. Guinand took the instrument 
to pieces; accurately measured the curves 
of the reflectors and glasses, and after- 
wards readily put it together ; then avail- 
ing himself of the few notions of metal- 
lurgy which lie liad gained from his 
li-iend the buckle-maker, as well a.s of 
the experience he had acquired in cast-#, 
iiig ornaments for cIock-ca.ses, he at- 
tcnqited the construction of a similar te- 
lescope; and his second experiment suc- 
ceeded so well, that on a coininirativc 


trial of his own instrument wltli that 
which hari been its model, in presence 
of a great number of pcr.sons, it wa.s im- 
possible to determine to which of them 
the preference was due. 

“ M. Jaquet Droz, surprised at this 
success, asked our artist what tieatis6 
on optics he liad followed a.s his guide ; 
but he was still more .surprised when the 
young man told him that he was not ac- 
quainted with any; he placed one iti hi.s 
hands, and it was not until this period 
that M. Guinand studied, or rather de- 
ciphered (for, as vve have already ob- 
served, he reads with dillicultyj the jiriii- 
ciples of that science. 

“ About the same time occurred ano- 
ther fortunate circumstance, in itself a.s 
trivial a.s the former. Having been al- 
ways weak-sighted, he found, when he 
began to make watch -cases, that the 
.spectacles, which had hitherto answered 
his purpose, were no longer of Kt'rvice ; 
and being directed to a jiervon whose 
glasses were said to have given gicat sa- 
tisfaction, he obtained a jiair which 
really suited him no better than tlie 
others ; but by looking on while tliey^ 
were In progre.«.s, he learned the art of 
foiming aiKl ])oli»hing the lenses. He 
therefore undertook to make spectacles, 
not only for him.selt, hut for vanon** other 
persons, who ]nonounccd them excellent. 
Tins new accpiiremciit he found very use- 
ful in his lavonritc pursuit ; and lie 
amused himself in manufacturing great, 
ininibersof teIe.scopea of au inferior qua- 
lity, for which he made the tubes liim.self, 
generallvof pasteboard. He als(» stud'c<l 
the sinafl number of works he was able to 
procure, v/hicli treated on subjects cou- 
nectedwith optics. 

“ Meanwhile, the ingenious and im- 
portant discovery ot acluomatk; gla.s.''e.s 
was beginning to sjuead; nud haring 
reached that couiitiy, it could not iail to 
be vci'y interesting to M. Guinand, avIio 
listened with avidity lu ail that he heaiil 
on th»s subject, m! Jaqnct Droz having 
procured on» of these new glasses, per- 
mitted M. Guinand, as in the instance of 
the reflecting telescojie, to take it to 
piece.', and to .separate tlie len.s(\s. It. 
will readily be conceived, that th»‘ pur- 
pose ot the latter was to atieiiipt the 
coiiatructioii of a similar in^truinent ; hut, 
in this lie was impeded by the diihcnlty 
of iirocuring gla'-’^es «)f diflerciit lelrae- 
tive power. It was not until some xearij 
afterwaids that an acqiiaiut.in<T of hi-«, 
M. Recordoii, having proceeded to Eng- 
land, where he obtained a patent lor iiis 
hiveiitiou of self-winding vv.itches, wliicli 
were tliea in great reciuest. bi ought him 
from that country some t’.nt-gla.ss ; and 
though the specimen was luncn striated, 
he tound meaii.s to manufacture from if. 
some tJilerably good acliromatic glasses. 
Having obtained supplies of this material 
on various occasions, and having seen 
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ot’ier p-lasscs bcsidc’^ lhoj?c of M. jAquct 
jK’ easily ascciruincMl that fliiit- 
.ulass, not t'xtr'omcly defective, is rarely 
t 4 » 1)0 nn-t wit'n. "rfius convinced of the 
iiiii) i'=-i:dlify of procniinij it of thatqna- 
l:'y winch lie ardently wished to obtain 
far ^’le eoiistniction of his telescopes, 
ami liavitiirhyiii.^ various laboius become 
siiiiicieu’ly skilled in tiie art of fusion, 
li'‘ I'loltrd in ld> blast-furiiace the frag- 
OK'r.is of tids iliiit-^jlass ; no satisfactory 
jVNint was ohlanied, but he discovered 
Iioiii <o!ne p.irticlcs of lead, which re- 
,i”i>eaiL'(i (iiiiiri!? the process, that this 
7 i ; t.ii was a eoiivtitncnt. in the composi- 
1 ' of ilint-gla-'S. At tlie time of this 
fi’'t expel inieut he had attained his 
t 'i' n-i:fili o^- thirty-sixth year. The 
aiiienl desire to obtain some of tlii.s glass 
lii'M ind.ieed iiiiii to collect, from the 
Ji dl iTut w(ii ’:s lie \va.s able to piocure, 
such notion,') of (.heinistij as might be 
ii'^efnl to liiiii in his attempts at vitiifica- 
tioii; dniim: six or sei'cu years . 
(iroin ir ;^4 to l/ilii) he cnii)l(»yed c'l part 
<ff ! evoiiiiigs in ditl'erent experiments, 
ni' iiiii!' at each time in his bla.st-finuacc 
t HIM’ or fcMr [.'Oiiiids of glass; he look 
le.r*, in eveiy e.\’|)eriineut, to note down 
llrj s!d)r,tnv.ce> and propoitions of his 
conih'- atii u^’, the time of their fusion, 
and, te arly a" ]»ossi{>le, thedegieeof 
''{■at to vhh'i 'C liad sKhiected them ; 
i.KMi, 1 )\ an attentive exaTiihiation of the 
re'-’ilt'! of his erperiMietit^, lie etidea- 
yo i-t'd lo dl'Co-.t r ihe ca(i'e> whicli had 
'e:...e:efl lii- jirodne^^ defeetive, iiiord'n* 

. n he pd.rht ohr^aie them on a.‘sn!)se- 
<j'ieij* t -jai While oeeinded in rlie.se re- 
searehc'., lie dei tved :i ■ tiong iiicMitive 
to ;v . «. wv.'7j( |j.(> prizes which 

in' ludcj to( (1 to ii.i o been ollered tor 
tljis <!c', deia'onnhy (iiih''viit academies, 
mul e-;»'eially hy the Koyal >'oeiety of 
Lond»)!i, a copy of who>e pioposals was 
i»'o''iirf (i for him. At a li't-T period he 
al'co Ifrof.eih in a more positive manner, 
trorn tlic rtahmienrs fdven in the first 
veinme of the Bihlb flix fjin Britannique, 
the almost total jnipO'=sil)ility wliich ex- 
isted (d |M•oc!l^lig^linr.-^(;a'^s exempt from 
.''tii.e; ail tiiis impressed liini with the 
of thc 'disco\ei’y at which he 
V. 1^ aiming, and stimulated him in the 
p n-mit. 'J iicse cx])eiimcnt.s, however, 

; ' '.'.‘e, as he observed, on too small a 
' f: *, al! proved fruitless. 

“ .M the a^e of forty and upwards, 
Invh'f. relinquished the trade of watch- 
cc'-.’-inaier tor that of maker of bells for 
t< j'.oer.’, at that time very lucrative 
r IK c lui could make as many as tweiity- 
H1-; 1 1 a day, for which he wa.s paid five 
• j’se^ (aclij, iic resolved to prosecute 
h.r> ixp^nimcmts on a more extended 
seiiii- I laving puichased a piece of^ 
ground iii a Krtired place on the banks 
of the liver Lonhs, near the Hrenets, 
iWiere hiscstahiislnncnt is at present .si- 
tuated, he consti*uctecl, with his own 


hands, a furnace capable of melting at 
one time two hundredweight of glass, 
and settled there with his family on ii 
very economical plan, in order to dedi- 
cate all his earnings and leisure to new 
and expensive experiments. 

“ His perseverance, however, had to 
overcome many untoward accidents, 
which would probably have deterred most 
persons from continuing the resear<*h. 
At one time his furnace, which he had 
not been able to construct with the re- 
quisite precautions, •threatened to burst 
while heating, and he was obliged to re- 
build it with materials procured from 
abroad; at another time it was not until 
after having employed several days, and 
consumed much wood in heating^ it, that 
he noticed an cs.scntiiil defect in its coii- 
.struction, which obliged him to suspend 
the melting. Sometimes his crucibles, 
which he liad procured at great expense, 
or manufactured himself, cracked with- 
out Ills being able to discover the cause, 
and the \ itreous matter escaped among 
the ashes, and w’Jis lost. Alter each of 
tliese trials he was obliged to employ a 
longer or a sliorter interval in earning 
the means of sul>si.stencc, and of pur- 
chasing wood, and the necMsary mate- 
rials for Ills furnace, his crucibles, and 
his glas'’. These fn.iirle‘'S alteinpt.s dis- 
couraged him on some occasions, hut on 
others excited him so as to (leiirivc him 
of ro.st, and he iiieditiited tbiy and niglif 
on the ])iobiihlc causes of the accidents, 
and on the me:‘.ns of obviating them. At 
lengtli, imwever, he obtained a block 
{euiot, ol glass, of about two hiii’dred 
weiirht ; having satved this block veili- 
raih, he polished one of the scetiont', in 
Older to examine wh.'it had taken place 
dining fusion, and ine following wore 
the appearances On tlie upjior siirlace 
of the vitreous matter there were many 
little semi-^lobiiles, which had the aj»- 
nearaiice of (Irons of water, terminating 
by a thread or little tube of greater or 
less depth, at the extremity of which 
there was a small spherical bulb.' The 
cause of this appearance was, that these 
diops and tubes consisted of a denser 
kind of glass than the rest of the block, 
in another part there arose from the bot- 
tom of the crucible other cylinders, or 
tubes, terminating also in a kind of 
swelling or bulb; thc^c hud a hollow 
appearance, because they were formed 
of a subscaticc less dense than the rest of 
the glass; and, lastly, here and there 
W'erc seen s{)ecks, or grains, ending with 
a tail or train of a .substance also less 
dense than the rest of the nia^ts in 
which they floated ; these, on account 
of their appearance, he dcuoininated 
comets, 

“ Tlie original cause of the non-homo- 
geneity of strongly retractive glas.s being 
once ascertained, the <iU(istion was, how 
to remedy it i and it wjis licrc in parti- 
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cular iliat M. Gninaiiil liacl great obsta- 
elcs to Niiriiioiiiit. 

“ Here we would jrladly relate the iiu- 
inenuis experiments l>y^^lliL•h M. Giii- 
JMud at Icnsfth accoinplihliecl his grand 
diseovery; hut as it s*ill serves to pio- 
t'iire for liiju some eompeiisatioii for his 
liilmurs, we sliould be unworthy of the 
c’4mfi<lenee he has reposed in us, we/ e we 
to enter into any detail on lids subject. 
We shall llierefore only stale, that afler 
many expensive trials, el. Giiinaiid 
having been so fortunate as to obtain 
glass <»f which some parts were perfectly 
luynogeneous, and therefore destitute 
of those striiB, or threads, from which 
ilirit-glass is so rarely found free, he rc- 
llceted on the different circum.stances 
wliieli in this experiment might have 
contrihuted to so happy a result, so that 
in suhse(iuent attempts he ohtained 
hJofks of glass possessing laigerpoitions 
< if homogeneous substance, ami at length 
iie has almost arrived at a certainty of 
ohtiflning, in the fusion from two to 
bnir hundred weight of glass, at least 
one-half of tliat substance perfectly ho- 
mogeneous, and coiivsequcntly fit for 
optical purposes. 

l^nablc to inal<c any further ]iro- 
gross, he admits that his "processes have 
not yet attained all the perfection whicn 
migfjt pcrliaps be desired ; but as h(‘ has 
by these means succeeded in making 
disks, ncrfectlv liomogencous, of twelve, 
and in one inst«iiice even of eighteen 
iiiehcs in diameter, and having no doubt 
lliat, in operating on a great(‘r scale, he 
i;»igdit easily he able to obtain one of a 
dlauK'tcr double or triple the extent of 
tlio«!e la-'t-mentioucd, he justly cou- 
elude. chat his ])roccss has at length 
/•(‘moved the obstacle which the iioii- 
hoiMogeneiiy of flint-glass opposed to 
the (’onstrui^tion of large achromatic ob- 
ject-glasses. 

“ G/iinaiid liaviiig become acquainted 
with Captain (irouner, of jlcrne, an in- 
leiulaiifof the iniiics, the latter had oc- 
casion ill Bavaria to speak of his im- 
provements; and a short time after- 
Avards, in 1K04, he a.sUcd him, on the 
part of iM. I'rauciiliol'er, the chief of the 
celebrated estabiishinent of Ikuicdict- 
heurn, for some sj/ecimens of his gla.ss. 
'J’he letter of Grouuer at once testi- 
fies the high esteem he liad conceived for 
M. Guinmui, and his earnest wish that 
his (li.^covery might be rendered useful. 
M. Fraueuhofer, after examining these 
specimens, and requesting smcrul dhsks 
of the glass, was so well satisfied with 
iliem as to repair in person to HiTiiets,a 
distance of afxuit 260 miles, Avhere he 
engaged M. Guinaiul to take a journey 
into Bavaria. Having arrived in 
lie determined to settle there ; and during 
a residence (/f nine years he was almost 
solely occupied in the iimnufactiu-c of 


ghus.s. It is fj-om fills jjv'iioii tii-it Af. 
Krauenliofer’saelirom.if ie 1 ; .'esc.' .• i.,p. .j 
ucquiicd ‘.o welhmeiited a 

“Among tlic U’le.‘«eope.^ uiu 'e In M, 
(iuiiiand, (here are se\eia! ot leiiuii; 
able magnitude and ellect ; ;u lieiui.d, 
llic greater j/ai t aj/ptartf/ adueal.inc' on 
coinpaiison with iinii]i;-!i tel'‘.-e<ti;e>^ ; i 
merit wlilch isowb/g, in an e/ ,;eei.ii man- 
ner, to ihe quality of the gke s. ihn iiie 
most .siiigiilar circumstance alfendine 
them is, that they have been con.^ti ucU d 
by an old man upwards of .seveiitv, who 
li'inisclf nianufacturcs the flint ;iiid crown 
glass which he uses in their consti uctiuii, 
after having made with his own hands 
liis vitrefying furnace and his cnicililes; 
who, without any inatheinatical know- 
ledge, devises a graphic method of ascer- 
taining the propoition of the curves tlnit 
must he given to the lenses, afterwards 
woiks and ])olisheH them by means peeu- 
liar lo lii/n-'elf, and, lastly, constructs all 
the parts of the dilferent inounliiigs, 
(‘ither with joints or on .‘■tamis, melts 
and turns the plates, solders the tubes, 
prejKues the wood, and compounds iJie 
varnish.” 

fKc^re follows a long and- detailed ex- 
pbination of the original process pursued 
b, AL Guinaud for giving the reciuiied 
ciirvc to his lenses; but as the mode 
adopted in this country appears to l/e su- 
periorj that detail is omitted. When the 
Memoir from which we have made t!ie 
preceding extracts was addre>se(l to ilie 
Society of Gemwa, M. Guiiiand was still 
living; hut the intelligence of liis dece.is'* 
(at the close t/f lb2ii) was communicated 
at the same time with the history of Ids 
labour?.— Kdit.] 


gunn’s patent wheel carriages. 

Sin, — Among’ a circle of fricn.ds 1 
have heard iiiueli stateil eonccrniiig' 
the improvements on \\'b(?cled Car- 
riages, for which Mr. (jiiim has lately 
obtained a patent, and the prevention 
of robbery was spoken of with great 
eonlidcnee. Now, iis nolliing on tluj 
.subject has hitlierto been laid before 
thcpnblic,may I request; thefav'ourof 
yon to insert this in your valuable 
and most useful Maga/diie ? ISbould 
it meet the eye of the [Kitc'ntce, ! 
would beg leave to suggest tin*, pro- 
priety of his publishing a description 
of llie improvenionrs, particularly if 
applicable to public earrin 

^ I am, Si\\ 

Your obedient servant, 

A {Stagb-PropkictoKj 
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MECHANICAL GEOMETRY.^No. VII. 

(Continued from Page 281.) 


PROBLEM XI. 

About ii jyivcri triangle to describe 
or draw a circle. 

Let AilC be the triangle; uc are 
refiuired to draw a circle round it 
that shall pass through the angular 
points A, B, and Bisect AC in I), 
and draw DF ijcrpendiciilar to AC ; 
also bisect, in like manner, CBin E, 


and draw EF perpendicular to CB, 
then the intersection of the lines 
DF and EF is the centre of the circle, 
and AF, (;F, and BF, arc all equal to 
each other ; therefore (by Detinit. i. 
Part II.), with either of these lines 
as radius, describe the circle from 
the centre, F, and the Problem is 
performed. 



— ^'Phe reader will perceive 
that this Problem is but an applica- 
tion of wbat was shown in Problem 
IX. Part 11 . for the poinl'i A, B. and 
(I, are, liy tlic eondilions of ibo Pro- 
blem, supposed to be in the ciicimi- 
fereuce of a circle 





and draw the chord, HE, which bisect 
Of dirldc into two equal parts, as at 
iM (by Problem vii. Part ii,), and 
through that point draw a line from 
A, as AH, extended towards the side, 
jBC, of the triangle ; in the same 


PROBLEM XII. 

Within any iriangle to inserihe or 
draw a circle that sball touch eac h 
of its sides without cutllng iheoi. 

Let ABC be ilie Iriangle williin 
whieh \\v are veipiiivd to draw the 
circle, IKL. 



manner draw the arc, FO, from B, 
and bisect it. Draw BH towards 
the side, AC, then will the intersec- 
tion of All and BH be the centre of 
the circle; then from H draw Iff 
perpendicular to AB (by Problem nr. 
Partin.), then is flTthc radius of 
the circle which ^viU touch all the 
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sido.s, lluit is, HI, HK, and IIL^ arc Let AUDE be the lifivcn circle ; 
all equal to each other. draw auy diameter, as AB, and per- 

1* ROB LEM XIII. peiulicular to that diameter draw 

Wiiliiii a ^iveii circle to inscribe a another diameter, 1)K ; join AD, DU , 
sciiuirc. BE, and EA, and it is done. # 


D 



Kale , — This Problem, though so 
very simple, is not oidy of extensive 
application to every mechanic, but 
1‘uriiishes the moans of descrilniig any 
polygon in a circle whose number of 
>ides is divisable ]>y four ; thus, if we 
wish to describe an octagon, after 
first describing the s([iiarc, as above, 
bisect auy of the sides, as Al) ; then, 
drawing CP perpendicular to Al), 
and joining AF, it will be tlie side 
of the octagon, us was rcipiired ; 
also, if we again bisect AlC in like 
manner, wc shall have the side of a 
polygon of sixteen sides, and so on 
continually. (r, A. S. 

{To be continued.] 


IXCREASINO THE EXPANSIUILITY 
OF POWDER. 

Sip., — In ansv^er to a question pro- 
posed liy your worthy Correspondent 
“ F. II.'* jmldislied in the (I9th Num- 
her of the Mechanics’ Magazine, 1 
have the following observations to 
make, which I shall be much obliged 
by your inserting. Ilis words arc — 
“ I siiould wish to ask the opinion of 
sonic one more conversant with the 
properties of air than myself, wlic- 
tlier, if a body of closely condensed 
air were allowed suddenly to exert 
its whole force, in expansion, on a 
(juantitv of gunpowder in a confined 
situation, it would not answer tlie 
name vnd r (namely, the explosion 
of gunpowder.) To this I should 


certainly answer. No. His own state- 
ment, at the beginning, goes against 
it ; for, in order to obtain air in u 
suniciently condensed state to cause 
a sitJtkn explosion, it is necessary to 
subject it to a great pressure. Now, 
if tliat pressure be sudden, be him- 
self tells us (‘aloric is evolved ; con- 
sequently the re-expansion of llic 
air will be productive of cold . — 
Again, to chemists it is well known 
that, if the pressure I'c applied slowly, 
calorie will be disengaged exactly in 
the same maimer as in the former 
case, lliougb, perhaps, not itcnsib/i/ ; 
the result, therefore, will be similar, 
and cold will be generated. 1 ba\ e 
further to observe, that the air, even 
in the state of condensation, will bo 
of a liigher tcm|)eratiire than wlien 
expanded; for it is a well-known fact 
that air liises its calorie by being 
rarefied, else, whence the cause of 
water frcRV.ing umhu* tlnj almost ex- 
hausted receiver of an air-pump ? 
or whence the cause of the deerca.se 
of temperature as we ascend in the 
atmosphere ? Upon this hypothesis 
yoiu* Correspondent’s second ques- 
tion reijuires no answer. 

I am. Sir, yours, &c. 

Edinburgh. C. M. A. 


1) RICKS. 

Sir, — In Number 33 of your valu- 
able depository of scientitie intelli- 
gence, Mr. Elmos has jriveii a portion 
of an outline of the importaut and 
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noressary art of Brickmakinty, but 
nhich, to many of your rcf»ltM\s nn- 
arquahited with that art, i.s alnio.st 
us5C'lcs.<3, luorolv j^ivinaf some names 
and colours of particular bricks. I 
hope Mr. Elmcs, or some other of 
your (Correspondents, will clear up, 
for the infonniUion of your numer- 
ous rcatlers, the following' iksidcnita^ 
namely — 

Wliencc the colour of bricks? — 
TJiat if is not solely iron, is proved 
proved ]>y many or all of the same 
mass being’ parti-coloured ; Iceiiifr 
^v'hitc where they are suppo.sed to 
touch othcr.s in tfie kiln, and red in 
tlio remaining parts of the same 
brick. 

The art of making the pale yellow 
may, of c<uirse, he dom? I)y mixiiig 
<-halk,and dirt, and ordure, us is done 
in the vicinity of London : these are 
only for show, not compactness. 

(’an bricks he iruule v/ith clay 
alone, without any mixture whatever 
but sand to separate tliem from each 
other in the kiln, and to clear the 
moulding frames ? 

How is the pug-mill made ? I find 
no description of it in the Encyclo- 
juediiis. 

And, above all tlihigs, v.'hat is the 
cause of theporet/.? aiul dense, bricks ? 
— ^Tiui former are sometimes so light 
and brittle as to break with their 
own weight, and suck up water like 
a sj)onge ; tlic latter are often so hard 
as to bear hammering on like an 
anvil, uithout breaking, and at the 
same time so close-grained that they 
resist water like marble. 

What is the cansc of this, and how 
is this excellent (piality of durability 
or density obtained ? — Of the poro- 
sity we would only know how to 
avoid it. 

Also, how Is the glazing of bricks 
performed? — Some" think it is done 
with .salt alone, others that they arc 
]>:iriially vitrefied by the heat of the 
kiln alone. The cheapest way of 
glazing- would he an advantage to be 
liuown, whatever it may he. 

^ 9 be aliove are some of the prin- 
cipal j)arls of the knowledge of 
brickmaUing, which, if Mr. Klmes 
will be kind enough to explain, or 
any other of your Correspondents, 
be will oblige many of your readers,' 


particularly one in the centre 4»f 
England, who is 

IJoliihurat. A IUjmtic. 

N. U. — ^'riierc i.s a white glaze, as 
in stoiic-wai’c hliickiiig-bottlcs, .md 
another of a hliui or slate colour, 
much u^ed by the Dutch — how an* 
thc.se obtained ? 


EVAPORATION. 

Sir, — J observe, in yonr iMagazinc, 
Niimlicr page an abstract 
of observations on Evaporation, by 
Dr. Bo.stock. Having made obser- 
vations, in I3edf(»rdshire, on the <]uau- 
tity of evaporation for .several years, 
ami seen the result of similar ohscr- 
\ationsiiu>ther places, and fmdiiigDr. 
Bostock's quail I ity fall so much short 
of the incriigc of oilier jilaccs, 1 pre- 
sume there is something very particu- 
lar in the situation of thcDoctorks 10 .- 8 - 
sel, or some mistake in the deductions. 
xMy vessels were always exjiosed to 
the free action of the air, hut screened 
fjom the direct action of the sun. 
The quantity e\up()rate<l in the sum- 
mer months sometimes amounted to 
five inclics per month, uhereas the 
iiiomhly (piantitie.s, deduced from 
the hourly (piautities in the ahovc- 
meiitioiied table, will not amoiiiit to 
one inch ; and the total, for ! he ch'veii 
mouths giicn, to about six inches, 
instead of twenty-four, as found iu 
this and oilier parts of the country. 

Yours, &c. 

B. Be VAN. 


MECHANICAL PQ»VER.S OP MAN. 

Sir. — The Mechanical Powers of 
Man cannot fail to he an object of 
importance, more particularly in a 
country expanding in every hraiicli 
of nsefnl knowledge. The powor.s 
and laws of mo.st of the visible 1 km lies 
ill the universe have been investi- 
gated with great accuracy by men of 
science, but few have taken the pains 
to investigate and ascertaui the me- 
chanical powers of man. It i.s true 
wc find, in some of our best prac- 
tical works on Mechanics, the result 
4»f a lew experiments on the powers 
of man to carry burdens, and to 
drtiw a load horizontally and upon 
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planes nearly liovlzimtal, and also to 
raise a load by means of a windlass. 
JJnt tliorc are many other modes of 
applyin^y the strength of man which 
deserve notice, .such as in the act 
of rowing a boat, lifting a dead 
weight, iisiiij^ an aiiiifcr, a jjfiinhlet, 
*a serew-drivi!!', a beneli and hand- 
vice, ^e. SiC. ; most of which may 
be <lolermincd with sullicient accu- 
racy f(jr general purposes, by many 
of your readers, if they we?*c to 
register the results of a few obser- 
vations often in their power to make. 
By way of inviting oominunications 
of this kind in your useful JMagazine, 
1 heg leave to oUcr a list, as a spe- 
cimen, to he (‘(wreeted from time to 
time, as may be found ncecssary, 
[iremising that many ordinary ope- 
rations are ])erl’onnc(l in a short 
i-paee of time, and may therefore 
l)e (lone by greater exertion tlian if 
a longer time was necessary. Thus 
a ]u*rson, for a short time, is able to 


use a tool or iubtrument called 

M>s. 

A drawisiir-knifc, with a force of.. , l()0 

An ani?er, witli two bands KiO 

A scH’w-fliiver, one lumd Ht 

A coiniinjii l)ench vice handle 72 

A chisel aad awl, ^ol‘tical ()rc^f!urc 72 

A windlass, iiandle icxolving (10 

i'iiicci s and ])liers, coinprc'-siou. . . . (JO 

A iiiiid-planc, hon/outally.. 50 

A haii'i or thumb tice. . , . 45 

A 1 land- saw. 

A siock-bit, rendving 16 


Mniall scnwv-clrivcrs, or tvvistingbyl ,, 
the thnnib and forc-fiiigcr only.., I 

At another lime I may, probably, 
scud you a few cases to exemplify 
the use. of the above list, 

llemainiiig, yours truly, 

B. Bevan. 


WEIGHTS AND MEASURES. 

Sir, — Having never turned my 
thouglits on the subject of Measures 
anti \\"cights, I may seem bold in 
troubling you with the ideas of a 
novice, and more so in presuming 
10 ofler them for public reading. If 
my error should amoimt to blame- 
able, 1 may fairly place some of it 
1o your account, through the very 
interesting contents which aAvakca 
intellect ill a regular (low of iustruc- 
lions uiul suggestions in your Mecha- 


nics’ Magazine, which I read with 
much pleasure aiid'advantage, being 
at a period of life when one's rudi- 
mentiil learning requires a rclVc.sUiiig 
replenish. 

In your 73r(l Number, JMr. T. IT. 
Pasley has engaged my thoughts by 
his learned .suggestions on tin; ne- 
cessity of finding “ an unerring 
standard for measure,” and lias, like 
a true philosopher, invited invc.sti- 
gation and information with evident 
ilesire for tlic perfection of the mat- 
ter on which he ha.s advanced his 
opinions. This sincerilv of miml, 
when stedfastly engaged for the bene- 
fit of mankind, must ensure some 
advantage, and most likely advance 
towards the object bought. W'erc 
llic ignorant to wait till the b'anu*<l 
might tiiiuk (it to make their know- 
ledge piililic, the multitude might 
remain in darkness. 

'riie free inquiry which you chorish 
in your publication, calls jlnUt the 
reipiircd information, and increases 
the general illumination of the miml, 
invigorating society by tlie sublime 
power of knowdedge. Several ques- 
tions have been put wliieli lunc 
hroiiglit forth much information by 
the ingenious” considerations and 
the decisive answers of many wlio, 
most likely, would never have volun- 
teered their knowdedge on the sub- 
jects of su(di questions. 'Idiesc salu- 
tary evidences of general advantage 
are so clear, tliat they canno: fail to 
excite sentiments of SHtisfaction in 
every votary to arts and sciences. 
It is for such ?'cnsonsl am drawn into 
a digre.ssive vein of remark on tlie 
benetits which the Mechanics’ Maga- 
zine oflers or ajj'ards to an inquiring 
public. 

Now', with regard to the proposi- 
tion of T. H. Pasley, who agrees tliat 
110 uudevintiii^ standard has lurn (nor 
probably can be) found, 1, for w'ant 
of better judgment on the subject, 
offer my opinion in favour of the 
nearest siimdard that has yet been 
determined on, which, after oil. mupt 
be allowed no better name tiuui “ a 
convenlional standard,’* wdiieh is the 
best height of a man, namely, six 
feci. If such man he well propor- 
tioned, he woukl also measure six 
feet exiictly, on the utmost extent of 
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both arms, from his two longest 
fingers ends — this gives the fathom. 
In one of the same just proportion, 
twelve inches make his foot, and 
such muiCs full step, as well as half 
his height— one ynrd. If those can 
be admitted as the best standard to 
be found for lineal measure, 1 am 
not learned enoutfli to doubt tlic uti- 
lity of the mathomutioal subdivisions 
of such standard, or the multiplying 
long(?r standards by the simple whole 
of either *\fafhom, yard, or foot'* 
Why the ro(i, pole, or perch, should 
not arise from such standard, instead 
of introducing the “ /n///‘-foot,” I 
am not qualified to question or an- 
swer, but have thought that it had 
better have been feet, yards, or 
fathoms, in whole nunibers. 

As for weights and solhl nioasure, 
for li<]uids, 1 dare not advance even 
a (piestion on them ; but, at the in- 
stant of writing, I propose the weight 
of a well-pro porlionc.d man to be 
divided into 7- Jiarts, as one to each 
inch of hift height? ‘U^d make the 
weight of one part and its subdi\i- 
sions to answer all retail purposes, 
in lieu of the present pound weight ; 
and all larger w eights in whole num- 
bers of 6, 12, ad, and 72 parts of 
iIk' original standard ; and w'hy all 
s{did measures might not arise out 
fif the ariihiiictical operations of 
long measure, on the length, wddth, 
ihickness, or other dimensions of 
solids, I know not. But, if you urge 
the learned to advance their know- 
ledge on the subject, by laying this 
before them in your valuable Maga- 
zine, the results may, as heretofore, 
prove the utility of iiiriuiring. 

Yours rcspcctfullv, 

C. II. 

If, Riickingliarn-strcet, P. R, 


JR N TRADE. 

It was with surprise, and wo confess 
with some doubt as to the coriectness of 
the statcmeiit, that we read, in 7Vct/’- 
‘>nnns Fhfhig Post, tlie extraordinary 
;'.<l\ance that has taken phu e on Iron ; 
ami, iiutwilhstmuling the caution and 
ii-vpectabiiily of that journal, uc 
were disposed to consider they laboured 
under some erioiieous information ; and 
Ri. w'C siiouUl liave considered at this 
time, Jiad we not been assured, by a 


gentleman on whose vei*acity we can 
place the utmost reliance, that in stating 
“ liars, which some time since met a dull 
sale at 11. per ton, can now scarcely be 
obtained for bl/., while pig iron lias even 
exceeded this, being now more than one 
hundred and twenty-one per cent, beyond 
what it was a short time since,” they 
were correct. 

That this article, in times like the pre- 
sent, when The demands of the Ordmuice 
and the Navy are, for the preseut, un- 
known, should experience such a rise, 
is, to many, matter of astonishment; 
hut, we conceive, a little rclh etion will 
easily account for wliat ptnha))s is imt 
within the lecords of histoiy to paralh l, 
ami will likewise continue, if not to the 
extreme of the prices now quoted, at least 
very near them. 

'I’he legitimate effects of peace are now 
beginning to be enjoyed Ihronghoiit a 
large part of the civili/.ed world, ami the 
childieii of jjenins, enterprise, and indus- 
try, are calling into action those powers 
for which our country stands luirivalled. 
To give full elfcetto this, a great demand 
i.s necessarily made for this most valuable 
of all ineuds, as not any impron’iiient of 
much iiiiportanrecnn he eflected without 
leceivdng its impoitant aid. 

Two raihioad'i alone, now contem- 
plat’d to he I’lieihlc for tiading and coni- 
jncrci.d puj puses, one /ro?n London lo 
bdiidniixd), and the otlier from llir- 
ininghain to Livcimool, with the neces- 
sary carriages for the convev ance of goods 
on them, will, we arc informed by a Cor- 
respondent, require little, if any filing, 
U"'S than two linmlrcd thousaml tons !l 

Till’S, with a couinicrce extending ini\v 
ill C’.ery direction, wiili (very p.os.siblo 
encouragement, calls on the in'miihic- 
lurer to .so]>j>ly wliat must he jufidm’i'd 
by the imentivo ingenuity ol the mecha- 
nic, who, in his turn, to cai ry into efiect 
tlic plan he ha.s coiiteinplatcd, must apply 
to the mine for this soul of his invention ; 
and wlieii wc consider that tliosv' itforts, 
however boundless and colossal they may 
b(i in extent, are not, ;is in other coun- 
tries, cram))cd and shiu'kled for want of 
imnins to bring them to matiuity, as the 
countless millions of onr capitalists are 
ever ready to support any measure tiuit 
carries with it the least prohaliility of 
a moderate reward for the sum invested 
in tlic spceiilation ; this enconragcinent, 
too, instead of decreasing, has a con- 
trary elfcel every year, from the de- 
creuMiig value of money in our public 
funds, which stininiates its tens of thon- 
samlh toacthityaiid usefulne'*.s, which the 
maddening influence of war had rcmlercd 
hardened and indilfereut to every valua- 
ble pursuit. 

Tliose are a few of the n'asons vvliicli 
induce us to conclude that iron will con- 
tinue to maintain liigh piiccs.— 7'/ie 
iievomhre Freeholder, 
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J'HE AHCniMEDEA?^ MIRROR, ETC.— inO>J COLONADEfi. 


THE ARCHIMEDEAN MIRROR A 
CJENKRATOR DF STEAM. 

AVlicn a, tli(iriiiomc;ter is exposed 
to the solar ray reflected from a 
plane f^lass mirror, the mercury 
rises two-tfi 'mh of the height it would 
attain if exposed to the sun’s direct 
ray. Three mirrors are equal to a 
itj'o sims^ power. When the sun, or 
liis reflected image, acts upon atlicr- 
nionictcr, it becomes stationary after 
some time ; because, though the 
source of heat is constant, all lar- 
ther increase is impeded by radia- 
tion, contact, and the agitation of 
the air. The thermometer or other 
object to be heated should there- 
fore he enclosed within a cover or 
screen of planished lin, or other ma- 
terial provided with a metallic sur- 
face, and the solar ray transmitted 
through a pane of glass, which will 
remain uninjured by the passage of 
heat, if chosen thin and trimsparcnt. 

( )vei* this cover, if a second and a 
third concentric, rover be placed at 
tlie distance of half an inch, the wc- 
cumidatum of heat may he so ang- 
mented that a sofav roywiil boilwutcr, 
111 the liiicyclnpiedia it is stated, 
that the action of a vertical sun 
'througli a thin capsule of glass 
might heat up a dark hori:iontal sur- 
face 113 degrees, by Fahrenheit’s 
scale. This cftoct is far inferior to 
what we have repeatedly obtained. 
Adopting, however, this very modc- 
raUi element of calculation, we shall 
find that, at the temperature of 62 
degrees two mirrors boil water, eight 
melt lead, and the po/ent sohr re- 
fhetor, composed of .99 six-inch 
\uln, being a sixfy-siv^ suns* power, ^ 
will coniinunicutc 7dd8 degrees ot 
lieat to a surface of a quarter-foot, 
or 4f)(J degrees, over an area of four 
feet. Twenty such reflectors, that 
lui^dit he constructed for 101)/., af- 
ford nearly 150,000 degrees of heat, 
a power Jar superior to any ever bejore 
at the disposal, of man. 

The means we have a<\()pted for 
preventing the dispcision of heat, will 
preserve heat, when accmimlatcd, 
several days or weeks, enabling us 
to operate by night as well as by day. 

The solar reflector may be em- 
ployed as a locomotive power on 
iron rail-roads, m navigation, m 


ploughing, harrowing, and other agri- 
cuUnrul lai lours ; in working mines, 
heating public and private buildings, 
&c. ive. witliout smoke or noxious 
cllluvia. Its burning energy at great 
distances having been already expe- 
rimented by others, I shall not dwell 
upon, hut ■'conclude by observing, 
that the solar reflector will be touud 
an equally useful auxiliary to tin; 
chemU in his laboratory, as to the 
mechanic in his workshop. 

I am. Sir, yours, tV. 

W. CORUET. 

23, Dovcr-strcct. 


IRON COLONADES. 

Sir, — W licii first I addressed you, in 
order to show that Mr. Weddeilnirgb's 
]dan of the Iron Colonade was imt origi- 
nai, 1 promised that, Jit .some future day, 

1 would lay down part of the many iii- 
conveuiciiees which, if ever his pliiii 
were adopted, would ari>c llicretrom. 

1 will now, in as concise a manner us 1 
am able, point out what I believe every 
reasonable man wull allow to be insu- 
poiable objections to such an “ iron 
scheme.” 

Mr. \V. .seems to build hi.s liopes of 
public patronage on the vast utility of 
111.-5 scheme, in conveying \vater ami gas 
pipes, oil its being a .substitute for .•sun- 
shades in protecting the passenger from 
sun and rain, and on the wonderful 
grandeur it will give to the streets. 

With re.spect to the water and gas 
pipc.s, he has not shown where the uti- 
lity lies; indeed, itAVOiild be a diliieult 
task, inasmuch ns it i.s evident that the old 
plan Ls superior on this iirco nut only— 
that though the pcdesiriaii may not be 
disturbed in his pa.ssage along the streets 
(which, however, 1 much doubt), the 
inhabitants of tlie liouse-^ will Innc the 
workmen on the tops «>f the colonade. 
repairing the pipes, and thus intruding 
on their privacy in an awkward and dis- 
agreeable manner. Tlie complexity which 
wtmlcl aitciid tlie conveying |)ipes along 
his pillaiiiig colonudc would, beside.s, he 
con.^iderable. 

Now, as to the .'«un-shade beiielit, wo 
all know that shades are only nece.s.sary 
(luring a part of the day ; and so rcailily 
arc they used in pulling out and winding 
up, that this grand consideration .•'cems 
of the least importance. Again, some 
.shops do not require singles, and in .some 
particular parts they are not wanted 

'riic proposed colonade would a. .so go 
to destroy the variety of handsome shop- 
fronts wliich at present adorn the .streets 
of London, and exhibit the aits and 
niauufactuie^s of Great britaiii, and, in- 
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decil, fit the wholii world, In the Jiighcitt 
pelted ion. 

ConsideriMi?, further, the fcieilitie.s it 
would ulVord to ho isebreukers and pick- 
norkets — the close i css it would occasion 
f»y contininj^ the ai , and inimerous otlier 
petty iiu’onvcnh'un , 1 bidieve this Uto- 
i»ian scheme of a non coloiiadc, to 


slint out the rain which (‘leanses the 
siieets, to exclude the sun wiiicli affords 
liKhtiind annual lieat, would bo utterly 
ivbuiidoiied by all men, exce])ting siicb as 
are as visionary in their dreams as }Oiir 
w'urt!iyCorrcsi)ondent,Mr.VVcdd«‘rhursh. 

1 remain, your obedie.rit servant. 

Anii-Colonaue. 


A lV S W i: R S T () I N QUIRT E S. 



iSiR,-*-In reply to your Corres- 
pondent S. F. rospeciinty the con- 
struction of a Kiln for Inirninir 
i/niu* with turf and other light 
fuel, I scndliim, through the medium 
of your most useful work, the form 
and dimensions of the most approved 
kilns used in the north of Ireland for 
this piir])osc. I must oliserve, that 
the turf dug from the bogs in Ireland 
is iniich more solid and durable, us 
fuel, than any English turf i ever 
saw: one car load, probably aliout 
live cwt. will burn twenty bushels of 
lime of the iinc.st <|uality, the stone 
being very bard and compact, and of 
lhat. 4 K*eiesfoundi»i primitive inoiiu- 
tains, of gneiss and mica slate, some 
of which is perfect marble, and most 
of it making a near approach to that 
state. The stone is broken so small, 
that no piece is left more than about 
one inch tliick ; thus the carbonic 
acid gas of this compact stone has 
only to be driven off by the heat of 
the fire from a depth wdtiiin cacli 
piece of half an inch. As it rerpilrcs 


on.e-third, by measure of coal, to 
convert any nuanlity of limestone 
into lime, and as a bushel of coal 
weighs al)ont Sdlbs., it ap])ears that 
nearly the same weight of turf as of 
coal required to burn lime ; and 
lic/icc your (^)lTc^p()n<le!d w’ill pro- 
bably niid, that a similar ar/g/;/ of 
tlie coinbustildes be enuriierules will 
be necessary for this purpose. To 
ceononiisc heal, the Irish kihi is k(‘pt 
constantly burning, by supplying 
peut and limestone in due propor- 
tion at tlic top, as the mass sinks 
down, and the lime is taken out Inf- 
low. The very light inulerials S. F. 
enumerates may probably, v.itliout 
some care, burn away too ra[>idly to 
produce the proper etVeel . 1 cannot 
give him any positive information on 
tliis poiid. 1 w'ould suggest, liow- 
ever, that as the combiistiou may be 
totally extiiigiii:dieil by cutting off 
the supply of air at the bolloin of the 
kiln, the heat may surely be regu- 
lated by the partial admission of it. 
If this should be found upon trial to 
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act partially aiul irrcirularly, perhaps 
lially made cip with loam and heathy 
Kwanl heat u[> toij[cthcr may aiis’.vcr. 
1 conceive S. F.’s kiln should he coii- 
struetiid, exteniallv, of what he culls 
limcstone-«rrit, an.t lined with bricks 
set in hrickjiiukeis' loam. The u hole 
oui;ht not to cost move than 15/. 

Jliomptou. 0. C. 


NO. 69. — STRENGTH OF ROPE. 

Sir, — The following is a rule (in 
answer to T. S., Number 6.9, p. 207) 
for jndo-in^ the u'e.lifht whieli a Rope 
will bear. IMultiply the eircumfe- 


.:io:3 

rence in inches by itself, and take 
the fiftli part of the product., which 
will express the tons it will carry. 
Thus if a rope has six inches eircuiu- 
fcreiice, 6 times 6 ^^.'36-5-5, which is 
Vr tons. Apply tills to a rope of l\\,, 
on which Sir C. Knowles made hts 
experiment: .‘3-|L x .*3 1 10 5l, whieli is 

2.05 tons— 4.928 lbs. 

It is established, that tarred eoi*d- 
a^e is weaker than white, and the 
ditierenee increases by keeping. 

The followiiiL^ experiments were 
made by JVJons. J)u IJamcJ, atRoeb- 
fort, on corda^^e of 3-iiieb French 
circumference, made of the best 
Riga hemp, August 8th, 1/41. 


White. Tiirred. 

Uroke with strain of 4500 pounds . . 3100 nomnb?. 

4000 3300 ‘ 

4800 3258 

August 25th, 1/43. 

4600 . . ‘ 3500 

5000 3100 

5000 3400 

September 23rd, 1746. 

3?^80 3000 

4000 2700 

4200 2800 


A parcel of white and tarred cord- 
ai!‘c \v,i*4 taken <nit of a (|uautity w’hudi 
had been made February 12, 1746. 

White bare 

1716 April Mill 2645 . 

1717 lAlav 18th 2762 . 

1747 <htober21st 2710 . 

17 18 fl line 19th 2575 . 

1718 October 2nd 2425 . 

1719 Sept. 25th 2917 - 

M. Dll Hamel say.s, that it is de- 
cided by experience’ that white cord- 
age, in continued service, is oiie- 
tiiird more diiralilo than tarred ; se- 
condly, it retains its force much 
longer w'hilc kept in store ; thirdly, 
it resists the ordinary injuries of the 
W'eather one-fourth longer. 

W'e know one remarkable fact, 
that in 1758 llie shrouds and stays of 
the shear hulk at Portsmouth l)o<‘k- 
yard were overhauled ; ami when 
tlie worming and the service were 
taken oil', tliiw were found to be of 
wliite cordage. On examining the 
Store-keeper’s books, they were 
found to have been formerly the 


It was laid up in the magazine, and 
comparisons were maile from time to 
time, as — 


Tarred bore 

DilFercncc. 

. 2312 . . 

. 333 

. 2155 . 

607 

. 2?)50 . 

660 

. 1752 . 

. . 823 

. 1837 . . 

. . 588 

. 1865 . , 

1062 


shrouds of llie Royal William, of 
100 guns, built 1/16. Slie was 
thought tnp-lieavy ami unfit for sea, 
and unrigged, and her stores laid 
up. Some few years afterwards her 
shrouds and stays were fitted in tlie 
shear hulk, wdiere they remained in 
constant and very hard sen ice for 
about thirty yoai’is, while every tarred 
rope has been repeatedly renewed. 

ilie shrouds were tarred and 
blacked, and not known to be Avliite. 
rope ; Iherefori' itajipears, lb.-. . white 
rope, tarr{‘d and blacked, will resist 
the weather, and be much stronger. 

'riiese remarks 1 ftud in iny pri- 
vate book, made when Master on 
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CORRfiSVONDENCE, ETC. 


board his Majesty’s ship Imprejrna- 
Mo, of l(K) ffuiis, in 1815, but from 
where copied I cannot remember. 
As she was then employed in the 
JMcditerranean, I think it likely the 
pajjer may have fallen iii my obser- 
vation there. 

I am, Sir, 

Your obedient servant, 
William Amky, 
blaster. Royal Navy. 


INQUIRIES. 

NO. 92.— snniTOUs liquors. 

Sir, — 1 should be much obliged 
to any of your Correspondents, if 
they would furnish me with infor- 
mation on all or any of the following 
questions : — 

By what ingredients and by what 
process may an impure spirit be so 
rectified, as to be deprived entirely 
of its smell, and of all taste ex- 
cept that of a spiritous and fiery 
nature ? 

From which of the three following 
ingredients — molasses, raw sugar, or 
reifined, may the purest spirit be ob- 
tained, and in what comparative pro- 
portions from each ? 

And in what kind of vessel, open 
or covered, in what degree of heat, 
and during what time, should any of 
these he left in fermentation before 
tiiey arc fit to be coinmitled to the 
stili ? 

An iNQuinEh. 

N.B. — All the dircction.s I could 
dcri\e from printed channels on this 
subject I have tried, and they have 
all failed. 


NO. 93. — painter’s difficulties. 

What is the best method to ensure 
success in colouring old paperhang- 
ing, so that the figure shall not strike 
through the newcolour, as sorneliines 
it will do, without paint or plain paper 
being first applied ? Also to ensure 
success in colouring or wliit(*ning 
cielings that are stained from va- 
rious causes, through the flours, 
roofs, &c. ? 


NO. 94.— DETERlOtlATION.OF STEAM 
UOILKRS. 

Sir, — ^I am in the habit of work- 
ing Steam Boilers, and coiisuinc the 
smoke upon a certain princii»lc, 
whereof the leading feature is to pre- 
vent the smoke going up the chim- 
ney (at least in a great degree), by 
nearly closing the damper;" the heat 
under the boilers and in the flues 
consequently annihilates a great part 
of the smoke. On opening the flues, 
I lately found the outside of the 
boiler, in the flue part, scale off, and 
betwixt the scales and the sound part 
of the plates the colour is vermilion 
red. I should feel much obliged to 
any of your intelligent Correspond- 
ents to explain the cause of the above 
phenomenon, and to point out such 
remedy as may prevent this evil. 

I am. Sir, Ike. 

A SUBSCRIUER. 

Warrington, 


CORRESPONDENCE. 

.luniiis Anaxarchus, “ On the more 
general adoption of lion, and tlie impo- 
licy of advancing its Pi ice,” is a belter 
pal riot than logician. Policy has nothing 
to do with the pi ice of this or any other 
commodity; and tlie more general the 
adoption of iron becomes, the more likely 
it is 10 rise in piiee. He is right in con- 
tending that one native iron mine is 
“preferable, in eveiy moral and politi- 
cal .'•ciise, to a score of Transatlantic 
gold and silver ininc,'.” As wc must de- 
cline the inset tion ofitis paper at length, 
it is left for liiiii, as desired, at oiir Puh- 
lislur.>'. 

S. (). To his first question, Tcj. To 
hi.s second, Probably, 

Communications received from— A 
Constant Reader — T. JM. R.— C. S. R. — 
Keysoc— Auniin — C. England — Ball- 
Rustic— A Siihscriber— Another “ Suh- 
scriher” at Warrington— Robert Murphy 
— A Cottage Proprietor— J. Merrywea- 
ther— Circuiiillex— R.H.— x Z.— Juveiiis, 


Coramuniralions (post pai<t) to be adflressed to 
the Ki1)tor,at the roblisliers’, KN RinTaiid 
LAC’EY, 65, Pateinoster-ruw, London. 

Printed byB.liiiNSLBV, Bolt*couit,Fleet>Htreet, 
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** IngeiiiouB Art, with her expresslvp face, 

Steps forth to fashion and refine the race . 

Not only fills Necessity *n demand, 

But ovpichavges her capacious hand. 

Capricious Taste itself can crave no more 
Than she suppliea from her abounding store f 
8he strikes u it nil that Luxury can ask, 

And gains new vigour from her endless task.'* Cowper, 
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ajieKWiTH’f riRcussioN gun. 

^5iIC,— I feel sorry that Mr. Wight* 
nau should imagine* for a uioineiit, 
tluit I have or had anji dew e or inten- 
teution to injure him. I give hifti full 
credit for the ingenuity of his im- 
provement, but it must be allowed 
that there are others who are equally 
entitled to commendation for their 
exertions. 

I am not interested in the sale of 
guns, whether of Mr. Beckwith, Mr. 
nightman, or any other maker, or 
in their manufacture, or of any arti- 
cle whatever relating to them. I 
speak of them from use. 1 have used 
a rifle upon Forsyth’s principle, with 
magazine; I have also used fowling- 

ieces made by other persons, and 

y country makers of Jjincolnshire 
and Hampshire ; but I have not met 
with any one whose make has given 
my friends or myi-elf the satisfaction 
that Mr. Beckwith’s has ; and this I 
say without his knowledge, and with- 
out intending to enhance the sale of 
one man’s goods to the prejudice of 
another, as Mr. Wightman would 
imply 1 do in my observations on the 
Century of Inventions. 

The risk attending a lock tyith a 
magazine is, that the powder in the 
magazine may ignite and cause an 
accident. In the rifle I used there 
was a small piece of cork introduced 
into a vent-hole in the magazine ; so 
that, should the powder in the maga- 
zine ignite, the force of the explosion 
might be spent upon the cork, and 
prevent danger ensuing. 

The lock Mr. Wiglitinan mentions 
as Mr. Beckwith’s, with a magazine 
sUdirtf^ on a bar, is not the lock 1 
allude to. The lock I mean has fio 
magazine^ and is upon the most sim- 
ple construction. It has a hammer, 
through the top of which a screw 
passes ; into the breech a small cup 
or a nipple is screwed (it is perfo- 
rated so as to communicate the fire 
to the powder in the chamber) ; this 
cup or nipple does not project from 
the side, but rises in the front of the 
breech, whereby cross action is 
avoided. If the sportsman is in- 
clined to use a copper cap, with per- 
cussion powder in it, the nipple is 
put into the breech, and a short 
screw is put into the hammer. If, 


however, no caps ase to be got, and 
the sportsman has soltie pefcvisid^h , 
powder, or wishes to use it instead 
of a cap (which powder is m ••• *^n- 
venient for use when made 
small pellet or ball, the size of a 
large pin’s head), then the nipple is 
taken out and the cup screwed into 
the breech in its place, and a longer 
screw put into the hammer to reach, 
the pellet in the cup ; and to pre- 
vent the pellet falling out of the 
CM, or the copper cap from coining 
on the nipple, as the hammer is 
drawn up from the cup or nippU 
after loading, a small cap falls down 
and covers the cup, so that no wet 
can touch the priming, which cap 
rises up and makes way for the ham- 
mer when the trigger is pulled. 

To prove the rapidity w’ith which 
the hammer falls upon the cup, put 
a pellet of percussion powder into it, 
draw the hammer to full cock, and 
the cap will cover the cup ; turn the 
gun over, that the mouth of the cup 
shall point to the ground ; when the 
gun is held in this position, and the 
trigger pulled, before the ball can 
fall out of the cup the hammer 
strikes it. 

With respect to the recoil of 
gun, as mentioned in the latter part 
of IVlr. Wightin ail’s letter, 1 do not 
recommend a gun overloaded at 
a pleasant thing to hold to one’s 
shoulder ; but this 1 know, and have 
proved myself, that sometimes the 
powder in the chamber of the gun 
will be damp, or clog from some 
cause or other, and the copper cap 
or pellet vvill not communicate its 
lire. In that case I have unscrewed 
the nipple, and introduced a small 
quantity of dry powder into it and 
the chamber, and have screwed the 
nipple back to its place, and put on 
a fresh cap : the gun has then gone 
otf without recoil, and as if no such 
stoppage bad occurred — this, 1 say, 
is a great advantage, and this was 
my advice ; and the risk of bursting 
the piece, by such an act, is neig; to 
nothiii^. But the fact is, I perceive, 
that Air. Wightman has beeen speak- 
ing of one sort of lock, which has 
been used by Mr. Beckwith, and I 
am speaking of another as now used 
by him. 



THI BAL^Cl. 


w 


Itnuttkat thi* dvcription, though 
wanting in technicality of expression, 
may be understood; but, that the 
proof may be made, and the fact 
speak for itself, 1 have sent you my 
giAi, which was made by Mr. Beck- 
with two years back, and, after an 
inspection of it, you can yourself 
decide as to the simplicity or com- 
plexity of the lock, and its power. 

By the gun being in your posses- 
sion, you will be enabled, if it meets 
your approbation, to make such a 
drawing from it as will render the 
above description more intelligible 
to your rea(lcrs, and the gun may 
remain in your charge for one week 
from the day on which this letter 
may be inserted in your Magazine, 
to satisfy any person whose curiosity 
may tempt kitn to call and see ir. 

I am. Sir, 

Your obedient servant, 

S. It 

liondoB, December Ist, ld‘2<L 

^ [We have prefixed to this comniniiica- 
iion a side-view and sections of the Lock 
of the Gun, with the inspection of which 
we have been kindly favoured by S. H., 
and which may be seen by any of our 
readers, at 50,' Paternoster-row, during 
' the ensuing week. 'Phe letters denote 
tie corresponding parts in the different 
fiows.— E d.] 


THE BALANCE. 

Sir, — I had written a fe>v hasty 
thoughts to you, explanatory of tni/ 
view of the “ singular property of 
the Balance,” in answer to G. B., 
p. 234, under the impression that he 
wasmistakenin his explanation there- 
of (this tvas on tlie evening of the 1st 
of January) ; but being in company 
the following evening with two per- 
sons who have had much experience 
ill the construction of very delicate 
balances, men of considerable me- 
chanical talent and information, the 
conversation turned upon G. B.’s ex- 
planation, and conceiving it to be 
erroneous, 1 endeavoured to explain 
my tlieory as intelligibly as 1 could, 
but was not fortunate enough to con- 
vince my auditors of its propriety. 
Fearing 1 bad been betrayed into 
error, for want of duly considering 
ihe subject, 1 d«termbed to put my 


proposed solution to the test of ez- 
penment, as the surest way of ascer- 
taining the truth or error of my po- 
sition. 

The solution which 1 proposed was 
as follows: — The man being coun- 
terbalanced by the weight in the op- 
posite scale, the pressure of the 
weight in each scale on the centres 
of suspension will be in the direction 
of two perpendicular lines (t. e. one 
at each point of suspension) at right 
angles with each end of a horizontal 
riglit line joining the points of sus- 
pension, and forming three sides of 
a square, if 1 may be allowed the 
expression, as A B G. Now, when 



the man presses upward against the 
beam, he exerts an equal pressure 
against the scale on which he stands, 
forcing U obliquely outwards from the 
fulcrum of the beam, thus efTectually 
elongating that arm of the beam wita 
which he is now identified. The ba- 
lance becomes one of unequal arms 
between the fulcrum and centres of 
suspension, in proportion as the 
scale is forced from the perpendicu- 
lar line before mentioned; conse- 
quently the equilibrium before sub- 
sisting' between the weights is appa- 
rently destroyed ; because the longest 
arm mmt preponderate, though e^al 
weights should be in each scale. The 
annexed diagram will perhaps show 
the matter inore clearly than words : 
•— D, the side containing the weight ; 
£, the scale containing the man; 
F, the fnVrum of the beam. 



1 hwt fince then tried the expert- 
nent with npiece of wood, contrmng 
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it ao that It should attach firmly to 
the beam, in imitation of the man's 
^rasp, which keeps him firm in his 
aitnaiion. The same effect follows — 
the scale on thur side «lcsccnds. 

Under these circumstances, I offer 
the above explaiiiitory observations 
to the consideraiiiui of yonr readers. 
If they are founded on truth, and 
Drove correct, I shall feel pleasure 
in havin<r contributed my mite to the 
muss of useful information contained 
in your valuable work ; if in error, I 
shall feel equal pleasure in seeing 
that error /n o/ie/Zy pointed out. I say 
p^Of'jerly, because, in my opinion, a 
supercilious air of superior wisdom, 
ventin^f itself in mere assertion, or, 
what 13 worse, in ridicule, where 
sound reasoning onlj/ ought to be em- 
ployed, mav wound the feelings of an 
opponent who mron^ wt //, hut cannot 
prove heneheial, and may prove inju- 
rious to science and to the cause of 
truth. 

1 am. Sir, yours respectfully, 

C. Eaglano. 

10, Polaiid-strcet. 


Sir,—! am induced to take up my 
peu, ill consequence of some ol)- 
servations of S. V'. on my opinions of 
the property of the Balance, men- 
tioned by C. D. On looking over 
niy letter, T find a mistake, which I 
take the present opportunity of rec- 
tifyiii*:. Where I said, that in order 
to produce the effect stated, the 
pressure should be applied between 
the pivot (or centre of motion of the 
beam) and the point of suspension 
of the scale wherein the man stands ; 
the passage should stand thus : — “In 
order to produce this effect, the pres- 
siiremustbeapplied between the point 
of suspension of the man’s scale, and 
the opposite end of the beam ; for it 
is plain, that a pressure applied at or 
beyond the pivot would have a pro- 
portionally greater effect, could it be 
conveniently applieil.” 

Thus I beg to correct what T assure 
you was an unintentional error, but, 
at the same time, my ideas on the 
subject remain unchanged; and I 
still consider the cause I before 
stated, viz. leverage, to be correct. 

ITour Correspondent W. L.’s idea 


agrees with mine ; flbt hU wording 
has a slight inaccuracy, where he 
says, “ the pressure applied to any 
other part of the beam than the point 
of suspension will cause a prepon- 
deration to the man’s scale ; for if 
the pressure be applied beyond the 
point of suspension ever so little, it 
will (in an accurate balance) cause a 
prepondcration of the other scale.”. 

I can, perhaps, anticipate IS. V.^’s 
intended solnlion, viz. that it is 
caused by the swinging of the scale ; 
but it is sufiicieiit to say, that the 
swinging cannot alter the point of 
suspension. 

1 must confess 1 am at a loss to 
know where I have fallen into those 
faults of style, of which S. Y. ac- 
cuses me in so intemperate a manner. 
But as I have already run to some 
length, I will not stop to attempt a 
vindication of, 

Sir, yours respectfully, 

G. B. 

Rotlierhithc-strcet, Jan. 27lh, 1B25. 


RAILWAYS AND UNIVERSAL 
STANDARD. 

Sir, — The doubt expressed by 
your Correspondent, G. W. p. 26.9 
IS a very natural one to a novice in 
the theoretical principles of mecha- 
nical science, and to most of our 
practical men it is a perfect stum- 
bling-block ; but the position ad- 
vanced in that excellent article on 
Railways, i'-: strictly con.sisteiit with 
the principles of dynamics, or laws 
of motion. G. W., I have no doubt, 
is acquainted with the principle or 
law of bodies falling freely by the 
force of gravity ; and since ‘up jind 
down are only relative terms, if he 
asks himself the following inquiry, 
he wdll perceive the truth of what is 
at present to him a matter of doubt. 
Why may not the same principle 
exist in all bodies when acted upon 
by an uniform force, greater or less 
than that of gravity, and in any di- 
rection whatever ? The mathemati- 
cal sciences arc universal in their 
causes and effects. The same law 
which whirls and rolls those stupen- 
dous orbs in the unbounded abyss of 
space, is equally applicable to the 
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motion of the pebble when projected 
from the hand — to the ship m the 
rapid or convex surface of the ocean, 
and the waggon upon the level or in* 
dined plane. 

Mr. Pasley’s suggestion of a uni- 
versal standard for our weights and 
measures, is founded upon the same 
principles ; but 1 do not agree with 
him in thinking, that the distance 
which a body falls in a second of 
time, would be more accurate than 
tlie lengths of the pendulum vi- 
brating seconds at any proposed la- 
titude. Certes, the point of suspen- 
sion of the pondulnin can l)c as ac- 
curately determined as the point 
from whence any body falls by the 
free action of gravity. The experi- 
ments of Galileo (wlio is justly and 
universally allowed to be the father 
of this branch of physical science), 
and subsequent researches of Huy- 
ghens, have shown that fulling bodies 
and vibrating pendulums arc variable 
at diflereiit latitudes, and they have 
also shown that this variation arises 
from the peculiar figure of the earth ; 
so that before we attempt to discover 
a true standard from the theory of 
(ailing bodies, the figure of the earth 
ought to be the first object of our in- 
quiry. But here we are not left with- 
out a witness. The labours of Mau- 
pertuis and others have determined 
It so far as almost to bid defiance to 
farther human ingenuity on the 
subject. 

I am. Sir, 

Your obedient sen'ant, 

J. Y. 

Red Lion' street, Clerkenwell. 


PUBLIC READING-ROOMS AND 
LIURARIES. 

Sir,— I am one among many of your 
readers situated in the interior of the 
countiy, at a distance from any library, 
and have at ddfcreiit times to go to Lon- 
don on business, wdierc 1 may occa- 
sionally prolong my stay to a consider- 
able extent. J have a great desire to 
read several books 1 see ad\ertised as 
published, and to consult others ; and 1 
have often been told, that in London I 
may read all, aiid.see every thing of that 
nature ; but in this I have been so greatly 
mistaken, that 1 must beg the favour of 
you, or any of your Correspondents, Co 
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inform me where there Is any public 
Ueading-rooni where strangers may be 
admitted, on paying their fee each time 
etiteiing the door, or otheiwise to go 
and call for any woik, and sit there and 
H'ad it as long as they please, or call for 
otheis to refer to, while there, as con- 
venient. Hiis request being complied 
with, will, 1 am certain, benefit many 
of your readers, and, indeed, all situated 
as I am, who have been gi early disap- 
pointed in their expectations hitherto. 

I have been refer red to many places ; 
some I have found |)rivate rooms at book- 
sellers, anpropriated to their customers 
or friendly visitois, and where strangers 
have nothing to do ; others L tound to be 
book-clubs, where, by periodical sub- 
scriptions of the members, a library was 
formed, of course for their exclusive use, 
and near their residence, of w'hich a 
stranger could neithe^' be a member nor 
visitor. Olliers, again, weie circulating 
libraries, where I foupd not one work I 
wished to read or reter to, being mostly 
novels, old histories, voyages and travels, 
of every date but the latest ; others w'ere 
small lending libraries of magazines ; and 
some few, very few, possessed late po- 
pular works, but nothing scientific. 'Hius, 
Mr. Editor, in all I nave been dKap- 
poiiited; and though you may perha^M 
think it incredible, the following is 
fact 1 wished to refer to a patent 
detailed somewhere in the Repertory 
of Arts in the year IKOI or If'OJ, and 
though I hate made fourteen journeys 
to London sinn*, with constant at- 
tempts to refer to that work each time, I 
have been always unsuccessful. I begin 
to think there is no such place as I am 
seeking, although some continue their 
a'-^ertions in the affirmative ; but if not, 
the sooner it is known the lietter, and if 
happily the contiary, 1 hope you will 
point it out. 

1 have ob‘>erved advertisements lately 
of several bo«iks published, of travels in, 
and descriptions of, a country I paiticu- 
lai'ly wish to be acquainted with ; but at 
many libraries 1 have called at, I find 
they rarely have them till some years 
after they come out. 

The aa\untage.s of a reading-rooin are 
numerous— -1 need only mention one. 1 
sec advei Used a work I particuhirly want; 
1 go to a book^eUcr*s— I call for ii — it is 
produced ; I may look at the litlepage, 
the print or type, the plates, if any, and 
the tiuniber of ^ges ; to ask to read a 
chapter would be unreasonable— 1 may 
uicha>t'it, or refuse. On puichasinj? it, 

take it home, and perceive by the first 
chapter that it is merely a puff- book, or 
what is termed a catch|M*nny. 'I'hus le- 
ceiveii, it laid by, not worth sixpence, 
for waste paper ; and sorry I am to say, 
this is frequently the case : but it answers 
the cud or the writer, who. having con- 
trived s specious Utlepage, hasent^ped 
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mim. Now, by reading a chapter or a 
few pages of any work a( a reading-room, 
I see the nature of it ; if a poor one, I 
eontinue to peruse, and if a good one, I 
purchase a copy. 

I am. Sir, yours, &c. 

Jan. I2th, 1825. Keysoe. 

[We know of no establishment in the 
metiopnlis such as our Correspondent 
inquires for. 'I'he want of it is greatly to 
be lamented. Tliere is scarcely a provin- 
cial town of any note which is not better 

f >rovided with Imbiic Libraries and Kead- 
ng Rooms than Loudon.] 


ROPE BRIDGES. 

In India there are bridges called 
Portable Rustic Roije Bridges of 
Tension and Suspension, and they 
are exactly what tne name describes. 
A few haclceries will carry the whole 
materials, and the appearance of the 
bridge is rustic and pictures(iue. 
They are distinctly bridges of ten- 
sion and suspension, having no sup- 
port \vhatevcr between the" extreme 
points of suspension, independent of 
the standard piles, which are placed 
about fifteen feet from the banks of 
the nullah, or river, except what 
they derive from the tension, which 
is obtained by means of purchases 
applied to a most ingenious combi- 
nation of tarred coir ropes of various 
sizes, lessening as they approach the 
centre. These form the foundation 
for ihe pathway, and are overlaid 
with a light split bambooframe-work. 
Tlie whole of this part of the fabric 
Is a fine specimen of ingenuity and 
tnatbeinatical application. One great 
advantage it possesses is, that if by 
any accident one of the ropes should 
break, it might be replaced in a 
quarter of an hour ^vithout any in- 
jury to the bridge. It is impossible, 
in this article, to give so particular a 
description as to render its minute 
parts clear, nor, in fact, can any de- 
scription do so, unaccompanied by 
Che plan. 

The chief principle of its construc- 
tion is the ^rpendicular action of 
its weight; a principle obviously 
bf paramount necessity in India, 
where the soil is so loose, and offers 
so little resistance, and more parti- 
cularly in relation to the specific 


purpose for* which tlley were in- 
vented. The whole weight of the 
bridge, therefore, resting on two 
single points, so far separated, and 
unassisted either by pier-head or 
abutment, rendered its construction 
a matter of extreme delicacy, and it 
has been effected in a manner reflect- 
ing the highest credit on the genius 
of the inventor. The combinutiou 
of lightness with security, and the 
adaptation, to the utmost' nicety, of 
the required proportionate strength 
to the parts, form its chief clia- 
racteristics. The tension iK>wer is 
wholly independent of the suspension. 

The bridge which was placed 
during the last rains over the Berai 
torrent, was 160 feet between the 
points of suspension, with a road- 
way of nine feet, and was opened for 
unrestricted use, excepting heavy- 
loaded carts. The mails and bang- 
hees passed regularly over it, and 
were by its means forwarded when 
they would otlmrvvise have been de- 
tained for several days. I'he last 
rainy season was the most severe 
within the last fifty years, and yet 
the bridge not only continued ser- 
viceable throughout, but, on taking 
it to pieces, it was found in a perfect 
state of repair. The bridge intended 
for the Caramnassa is 320 feet span 
between the points of suspension, 
with a clear width of eight feet. It 
is in other respects the same as the 
Berai torrent bridge. A six-pounder 
passes over with case ; six horsemen 
also passed over together, and at a 
round pace, with perfect safety. 


BEER COCKS. ‘ 

Sir, — You may have observed 
Beer Cocks constructed for the pur- 
pose of admitting air at llic very time 
the beer is drawn, so as to do away 
with the necessity of using a vent- 

F eg. They are ingenious in tlieory, 
admit, but in practice are found 
very deficient. Let a glass, of ap- 
propriate size, be fitted to a small 
coc'k on this plan, and filled with 
water j it will be found that the air 
which is allowed to enter by the 
cock creates a ferment in the water, 
so that the beer is drawn quite thick 
Youn, &c. H. F. 




Sm, — -Many of your readers, who 
value their own security and comfort, 
will be fflad to become acquainted 
with a Night-Bolt (for which Mr. 
Wollaston, of No. 1, Great St. He- 
len’s, lias a patent), which is greatly 
preferable to that in common use; 
not liable to be out of order, appli- 
cable to any door, and wMch may bo 
fastened or unfastened at pleasure^ 
by means of the pull alone, without 
any previous operation. We send 
you a drawing and description of it, 
and are 

Your obedient servants, 

Thos. Baily & Co. 

No. 30, Cornhill, Oct. 1824. 

Description. 

\ represents the bolt or tongue, 
on which mny be seen a pin, A, by which 
It is to be moved hoiizontally forwards 
or backwards. 

Fi«f. 2 represents a weight, with an 
oblique groove, BC, in which the pin, A, 
of the bolt, slides, so as to move the bolt 
outwards or inwards, according to the 
position fif the weight. 

Fig. .3 shows the case in which the 
bolt and weight are contained, laid open 
from the back, for tiie purpose of letting 
them be seen in their proper situations. 

D is a counterpoise to the weight, which 
mav be raised or depressed at pleasuie. 

Fig. 4 is the cover of the case, having 
attached to it two small bars to guide 
the motion of the bolt. 


OPTICAL EXERCISSa. 

Sir, — I was amusing some friends 
a few evenings since with optical ex- 
periments, which gave pleasure to 
all, and each seemed perfectly satis- 
fied with the explanations I delivered ; 
being certain that he who can ope- 
rate and lecture must be best in- 
formed, and most assuredly riglit. 
The invisible shilling, ma<le visible 
by pouring water into the bason 
which contained it, was well re- 
ceived ; and the terms refraction and 
reflection, made use of in the illus- 
tration. were considered mighty ex- 
planatory. Coloured shadows were 
new, surveyed with delight, and 
passed off without the slightest re- 
mark oil any thing I said," although 
it took roe considerable time in de- 
monstrating the numerous points 
connected with the formation of co- 
loured light ; such as refraugibility, 
fits of easy transmission, anections 
of light, reflection ; and the coloured 
image of a dissected eye, in which I 
proved hpw the fact takes place, of 
the image of the butcher and his axe 
being seen on the hack of the aque- 
ous humour of a hullock’*? cve, upon 
dissection, immediately ai ter the beast 
has been killed. I next exhibited the 
phenomenon of a multitude of images 
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of a single lighted candle, situated 
between two plane mirrors, at which 
some of my friends were as enthu- 
siastically delighted, as when Galen 
first contemplated a human skeleton. 
Here I felt myself perfectly at home ; 
and, as 1 lectured on the reflecting 

{ )owers of bodies, the velocity of 
ight„ and angles of incidence and 
reflection, I enjoyed as much happi- 
ness at perceiving the conviction ex- 
pressed on every countenance, as a 
Brahmin at the assenting groan of 
his hearers, when they receive the 
spirituality he distributes among 
them so profusely. Can you con- 
ceive, Sir, any thing more enviable 
than were iny Feelings? Alas! they 
were soon depressed. The sou of 
one of my friends came forward to 
perform the experiment, and then 
asked me how the light from the can- 
dle, which is spread equally over the 
entire surface of each of the mirrors, 
could collect into separate images on 
the glass ? I told him it was occa- 
sioned by the opposite mirror reflect- 
ing them back again. He wished to 
know what the glass did to throw 
them back ? Here his father called 
him troublesome, Jind protested that 
boys, iiow-a-(lays, assumed to ihcm- 
selVes more knowledge of things than 
men formerly. “ But,” continued 
he, “ I do not so much wonder at it, 
learning is now so cheap, and so ge- 
nerally diffused among the rising ge- 
neration.” Here again the lad said, 
“ Reflection could not be the cause of 
the picture of the candle on the glass, 
because every person saw the same 
image on a different part of the glass ; 
and if there were as many images as 
the spectators pointed to, even with 
a single mirror only being used, 
some one would possibly see more 
than one image, and some tu'o per- 
sons would see the image on the same 
part of the glass.” These remarks 
were got over by a little adroit- 
ness on my part, as nothing is more 
unpleasant than being obliged to 
enter into discussions in the highest 
sciences to convince those who nave 
got but a mere smattering in philoso- 
phy. ** Because, Sir,” continued 
the urchin, ** I can make as many 
images appear at once with a siinjle 
mirnir a'- v ou can with two.” ” 'Hie 


thing is impossible,” I said. Oh 
no. Sir, it is possible — look here.” 
So placing the candle about three 
inches from the mirror, and near on® 
end of it, he made me look at the 
glass from the other, at an angle of 
about 15 degrees, w'hen, to my very 
great surprise, and no small mortifica- 
tion, 1 saw as many images as by tke 
two mirrors. “Where now, Sir,” ho 
cried, “ is your reflection ?” 1 could 
only answer, “ The case being new 
and unexpected, 1 would consider of 
it.” The boy has a right, it niuot be 
allowed, to know a good deal, for bo 
reads all the Mecfiamcs^ 

As we meet again this day montli, will 
you be good enough to obtain for mo 
some new, yet fashionable elucida- 
tion of this unexpected (rase. 

I am. Sir, yours, &c. 

OliEDNEtiO. 


LOCOMOTIVE STEAM-ENGINES. 

A grand experiment was recently 
made as to the power of Locomotive 
Engines at Killingworth Colliery, 
near Newcastlc-upon-Tync, in pre- 
sence of scxcnil gentlemen from the 
Committees of the intended Man- 
chester and Liverpool, and Birming- 
ham^ and Liverpool Rail-road Com- 
panies, when the rc.siilt was as fol- 
lows : — The engine being one of 
eight-horse power, and wTighing, 
with the tender (containing water 
ami coals), five tons and ten hundred 
w'cight, was placed on a portion of 
rail-road, the inclination of which, 
in one mile and a quarter, was stated 
by the proprietor (Mr. Wood) to be 
one inch in a chain, or one part in 
792 : twelve waggons (vere p1a(*ed on 
the rail-road, each containing two 
tons and between L*!! and 14 hundred 
weight of coals, making a total useful 
weight of 32 tons and S v\y\. The 
twelve waggons Were drawn one mile 
and a quarter each way, making two 
miles and a half in the whoh*. in 
forty minutes, or at the rate of three 
miles and three qiiaricrvS in an hour, 
consuming four pecks and a half of 
coals. Eight waggons were then 
drawn the same distance in thirty-six 
minutes, ronsnming four pecks of 
*oals ; and six waggons were drawn 
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over the same f^round in thirty-two nut with cold water ; and 200 gallons 
minutes, consuming five pecks of of water will take the engine fourteen 
coals. The engine, it appears, must miles, at the end of which the supply 
supplied with hot or boi ling, and must be renewed. 


BORING M 



Sir, — H aving invented an appara- 
tus which has proved of essential ser- 
vice, and which is likely to be very 
beneficial where it <*an be used, I 
doubt not you will be Itappy to give 
it a place in your valuable work, the 
Mcffiiinica* Magazine. 

The object of the invention is the 
fastening of a bolt, five, ten, or 
twenty feet below the surface of the 
earth. Olialk, or a soft stone that 
can be easily bored, are the best 
adapted soils for this purpose. The 
trial has been made by me, in chalk, 
in keeping down the floor of a dry 
dock, which floor is of timber, and 
had been raised by the upward 
pressure of the w'atcr, and been 
aying in a hopeless state ever since 
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1819, having baffled 111 skill of some 
of the first engineersthceountrypro- 
duccd. The floor is l.'iO feet long, 
and .32 fficl wide ; and by introducing 
two TOW'S of bolts, twelve and four- 
teen feet long, and four feet apart, 
the floor is kept down secure, and 
the dock is one of the, driest in Eng- 
land. 

• The pressure I put on one of the 
bolts, for a trial, w^as forty tons, 
which made no impression on it 
whatever. 

The following is a description of 
the Bolts, as wtU a.s of the Drill, and 
the metliod of using them : — 

Fir.-»t, with an auger i» bored a hole 
fire inches in diameter, and the depth of 
the boll. 
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A apd B, in figure 1 , is a cylinder five 
inches diameter, in two parts ; A being 
fitted into B, with a turned six-inch 
buriug, having three grooves to leceive 
the ends of three screws passing through 
B, as represented by three dots, 'rhese 
screws keep the cylinder from separating, 
and at the same time admit A to turn 
round freely’, leaving B stationary. 

1)D are two ll.it bars of iron screwed 
into B, with their upper ends at right 
angles. These returned ends serve as a 
guage to regulate the length of the drill, 
and also having holes in them, they can 
bo nailed down, and prevent U from 
turning round with A. 

£ is a round bar of iron passing through 
the cylinders, the lower end ot which is 
square, having, in the lower part of A, 
a collar or square hole to pass through, 
by which means A is tiijriied. 

C is a knife or cutter, hung by a pin at 
the top, which the bar E, coining at the 
back, forces out, as the handle h turned 
round, and the soil is drilled away. 

F is a regulator ; onejiart, a brass col- 
lar screwea on the bar, E, running round 
in the cross-piece, F, through each end 
of which is a screw. This ro^ilator is to 
prevent the bar from going down too bust, 
and by turning the screws the drill frees 
itself, and is easily let down, until it 
forces out the cutter to the stopper, as it 
appears in figure 2, when it can go no 
farther. 

Figure .3 is an iron bolt, fourteen feet 
long, and two inches diameter, with a 
nut and screw at the top, and a doie- 
tailcd liead, five inches diametei and five 


«wered, that it arises from the iaertla 
of the water, or that property of 
matter by which it resists motion 
when at rest, and resists rest when 
in motion. This inquiry may be thus 
explained: — The particles of all 
fluids are supposed to be globular, 
so that when the bason is put into a 
revolving motion, all those particles 
which arc in immediate contact with 
it will be whirled round, each upon 
its axis, and these again will com- 
municate a simultaneous motion to 
those particles which are in imme- 
diate contact with them, and so on 
until motion is communicated to the 
whole mass; and if, after this has 
taken place, the motion of the bason 
is stopped, the water will still conti- 
nue to move for a considerable time, 
blit in a reversed order; that is, the 
particles next the side of the vessel 
will, from their attrition upon it, 
first cease to move, and then again, 
by their action upon others, nearer 
and nearer the centre, until motion 
is completely destroyed. 

I aiTi, Sir, 

Your obedient servant, 

J. Y. 

(535, Lion -street, Clerkcawell. 


inches long. This bolt is cased w'ith 
fouv pieces of fir, one inch and a half 
thick, and made round to five indies, 
the size of the drill. At the lower part 
ot thi.*» ca.Mngai:e four cast-iron spreader.s, 
G, seven inches long, fastened to the wood 
b> a hinge: and when the Imltis put into 
the hole, they are tied down with a piece 
of twine, as represented in figure 3, with 
part of the head of the bolt tielow them, 
when they are placed exactly right, the 
bolt is drawn up, which breaks the twine, 
and torcing out the spreaders, fills the 
drilled hole, as it appears in figure 4. A 
iece of timber, as represented in fig. 4 
y the dotted lines, is then screwed down, 
and holds all fast. 

I am. Sir, respectfully, 

Your most obi'dieut servant, 

Jas. Moon. 

Dover, Oct. 29th, 1824. 


MECHANlCAIi DIFFICULTY SOLVED. 

The inquiry made by W. S. K. in 
Number 74, p. 285, relating to a piece 
of wood or cork remaining stationary 
'vhen placed in the centre of a re- 
volving baMD of water, may be an- 


‘‘ TUB COMPENDIUM STOVE.” 
(From the Philadelptiia Gazette. J 

Burning OF Water!— O ur town (or 
at least a part of it) has been kept in a 
state of excitement for three days and 
half, by a discovery which has been made 
of a mode of using water for fad! The 

{ iroprietors of cnal-miiies and wood- 
ands are all in alarm — (by Monday we 
may expect that the panic will spread 
among the wood sawyers and poal- 
heavers)— the question whether it wijl 
he a(lvi^a1)le to let the Liberties have the 
Scliiiylkill water, now we have this new 
use tor it, already begins to be dis- 
cussed— and fears nave been cxpre.<*sed 
lest our Professor of Pjroteehiiy should 
carry his art so far as to set fire to the 
Delaware! Ashe has, however, given 
bis word and honour that before he at- 
tempts any thing of this kind lie will 
give suitable notice, so that the ships 
may be removed, no apprehensions on 
this sewe need, for t/ie present at least, 
he entertained. In tlie existing state of 
public feeling, those, perhaps, are most 
rational who talk of petitioning Council 
to assess an additional tax on such as 
burn the Schuylkill water as wellasifrMA 
it. 



coNsvaiiiro 8 Mo«m — the 

Scfriously Slid soberly»Mr. Aojnistua 
Day,who resideus at No. 124, North Third- 
street, has iiiveiited a stove, by which it 
has been calciilaicti a room may be kept 
warm for a wiiole day, and no more than 
/our ernfs worth of Lchif^h coal Imj con- 
sumed in that period. Itia of small si/e, 
and in shape an inverted cone, with se- 
veral longimdiualopeniiif^s iieai the apex. 
Oil a Kiate within re^ts a sni.dl quantity 
of coal. A pan of water placed heueatn 
the openings ensures a constant supply of 
vapour. In passing through the iiriiitcd 
coal, the aqueous vapour is decomposed, 
and we have that powerful heat which i.s 
produced by the eomhuatioii of oxygen 
and hydrogen. 'Hie cover of the stoVe is 
atr^hed to a move.ible .section of pipe, 
which is raised and loweted by a fixture 
similar inprineiple to that of a suspended 
lamp, and by this contrivance the fire is 
regulated. powerful is the heat, that 
a small quantity of water thrown into 
the stove is immediately decomposed, 
and the combustion of its component 
parts follows of com se. Of this we have 
ourselves been witness. 

Tht principle of the invention has long 
been applied in the mechanic arts, espe- 
cially by the blacksmith^ who, a.s is well 
known, when he wishes to increase the 
heat of Ills fire, throws on it a small 
quantity of water. Of late years, che- 
mists have, in their compound blow- 
pipes, made sundiyiiew and very valu- 
able applications of this principle ; but the 
honour of applying if to domestic eco- 
nomy bcdong.s to Mr. Day alone. 


CONSUMING SMOKE. 

Sir, — Havinc: seen a variety of con- 
trivances for eonsuinin^if tlic smoke 
of .steam -engine and brewers’ fires, 
all of which are, more or less, com- 
plained of as obstructing the draft, 
and consequently reducing the heat 
applied to tlie boiler, 1 beg leave to 
suggest the following contrivance 
for the consideration of your readers. 
I am not sanguine of its success, 
but shall feel obliged by any remarks 
and opinions tliat may be offered on 
it by any of your Correspondents. 

I propose that an opening shall be 
made in the chimney, and alongside 
of it a small globular furnace shall 
be built of fire-brick, to which shall 
be attached a pair of double black- 
smith’s bellows, to be worked by the 
engine, which shall constantly blow 
a stream of fire into the chimney 
that will, I conceive, ignite the smoke 
ai it passes up, and cause it to rise 
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in a flame. 1 propose that the fur- 
nace-fire, to which the bellows is 
applied, shall be constantly supplied 
wilh small coal by a hopper ana two 
fluted rollers, similar to those vised 
for crushing malt, and worked by the 
engine. It will te observed that the 
bellows are double, consequently one 
of them always giving the effect. 

I am. Sir, &c. 

W.R T. 

THE “ QUESTION IN OPTICS.” 

Sir, — ^I'he science of Optics having 
roved that tlicre must be an extent 
eyond which a sufficient image of 
an objc(‘t could not be intelligibly 
reflected on the retina of the human 
eye, the tjuestion of what that extent 
loi^ht be, must, in my opinion, re- 
main problematical until the power 
of sight is brought to one mathema- 
tical standard. The time may be 
made out, by inference, on ** a dnil 
of four feel dwmeler** as, at this, 
the position of the two hamk can be 
sufficiently seen, because of the uni- 
formity of the division of the hours, 
and the cUablished places of 12, 3, 
(), and 9, and their known interme- 
diates ; but if, on the same four-feet 
tablet, some new figures, of the size 
proposed on the clock, were to be in- 
scribed, the test of the question of 

S.’^ (in Number 72) would be more 
in point with the information sought. 
I can only ailvancc a geometrical step 
towards the requires! solution, by in- 
forming “ S.” tliat an object five feet 
in height and three miles distant, 
would produce two principal rays, 
the one from the top and the other 
from the bottom of such object, 
which, ill passing throiigli aflat glass 
placed vertically at one foot distance 
from the eye, would, if tinily marked 
on such glass, be reduced to one 
t hirt If -second part of one-eighth of an 
inch, or rather one 62l^0th part of 
five feet. This calculation may, per- 
haps, induce others to give the ques- 
tion a thought ; but 1 finaUy think 
that it is a mixed ifuery, like that of 
the everla.sting “ hm' .crew,'* and re- 
quires knowledge beyond the mathe- 
matical rules of mechanism to solve. 

I am, Sir, &c. 

A MUCH AMUSED AND CONSTANT READAK. 



PLAN FOR PURIFYING COAL MINES FROM OHOKB-OAMP. 
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LIGHT AND OARKNESS. 

Sir, — ' riic facility Avhicli your li- 
beral and instructive IMajja/ine otfcrs 
for the piiblicalion of all sorts of 
opinions, induces me to sav a word 
or two expressive of my ahliorrcnce 
of the perversion of truth, when vic- 
tory alone in ari;-ument is the object 
to be gained. In a certain profession 
some grounds e.\ist for sophistica- 
tion, and tlie thing is understood to 
be so, notwithstanding the etfect is 
to set trulli aside ; but it is mortify- 
inij, to say the least of it, uhen in- 
di^putable facts, the knowledge of 
wliieh is deri^ed from no less than 
divine authoritVi are treated with 
levity and unilcrvalued, and for no 
Other ]mrposc than to make a dis- 
play of learning and abilities, in 
order to impose on those of inferior 
talent a tissue of nonsense, under 
pretence of publishing to the world 
a great disco\ery. 1 happened, in 
looking tliroiigh the la*'! volnme of 
your work, to peruse the paper Num- 
her dO, paire ISH, on and vision, 
wherein much pains are taken to 
prove there are no such things as 
light and darkness : and, indeed, I 
\\ as disappointed at not meeting some 
Specious ))r<jof advanced, that we ha\ e 
no eyes, as the writer insists, “ it is 
the mind sees, and not the eyes.” 
The eyes of course arc useless, and 
of course made in vain ! I will not 
dispute this point with the learned 
writer, as who knows but he may be 
a jMember of Parliament, or of the 
law, wherein policy is ahvays right, 
or the profit ot the calling sufficient 
to make black white. 13ut as a man 
and a Christian, I cannot suffer my- 
self or others to be talked, and 
quirked, and bamboozled nut of 
the right of thinking for ourselves, 
particularly when fortified in our 
opinions by the language of divine 
inspiration. The word of Cod says, 
“ Let there be light.” Now, Mir, is 
it wise in any iium to say that “ light 
is useless, and therefore has no ex- 
istence ?” Might it not as well be 
flourished out, that the >vorld was 
not created, for its licginning has no 
other authority than wliat we have 
for the creation of light ? so that if 
there be no liL'^ht, great is our dark- 
ncsi indeed ! And if there be no 


light, I would ask, why should there 
be any diftcreiice in darkness, by 
which without light we see, and with 
darkness, at times, we cannot see ? 
Your Correspondent likewise says, 
there is no darkness, or what he calls 
shadow. Still holding to my Bible, 
which the palaver of no man shall 
make me iindcrvalup, I read there, 
that darkness has as much lieing as 
light ; as it is written, “ the dark- 
ness was great,” and “ thick dark- 
ness, such as might be felt.” When 
you. Sir, or any one else, can furnish 
me with better proof than the word 
of God, I will change my way of 
thinking, but not until then. 

I am, Sir, yours, &c. 

Jacob Morins. 


PLAN FOR PURIFYING COAL MINES 
FROM CHOKE-DAMP. 

Sir, — In a letter which I took 
the liberty of addressing Vo you a 
short time hack, 1 therein stated I 
couhl suggest a Plan which would 
eflectually Purify tlic Air in the most 
cxtensi\c Coal Mine, by expelling 
the carburelted hydrogen Choke- 
damp. 1 .'shall, as briefly and expli- 
citly as my small sliare of learning 
wilf enable me, explain my plan for 
aecoinplishiiig this most " desirable 
object. The specific gravity of the 
first and the most dangerous is de- 
scribed as considerably lighter than 
atmospheric air; coiiserpiently it will 
ahvays occupy the upper or highest 
parts of the mine ; and as it is ad- 
mitted that it is generated from tlic 
face of the mine (or strata of coal) 
on wliicli tlie miners are constantly 
at work, thcbC stratus of coal seldom 
being exactly horizontal, but gene- 
rally on an inclined plane, the engine 
and shaft being usually at the lower 
end, from wbenec the mine is, if I 
may use the term, worked up hill. 
In this case, whether the gas is gene- 
rated from the face of the mine or 
otherwise, still its being so far from 
the bottom of the shaft causes it to 
accumulate in tliis particular part of 
the mine, even if the roof is per- 
fectly horizontal, but more so if 
there is tlie least elevation. Com- 
pressed against the roof of the mine 
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by the pressure of atmospheric air 
from the bottom of the shaft, the j^as, 
like a Us(ht liquid upon one specifi- 
cally heavier, will find its level. 'J'he 
carbonic acid ^as, on the contrary, 
will always, if there is any descent, 
flow like’ water towards the lowest 

F lace of the mine. For these reasons 
would recoin in end that a recess or 
cavity, in the form of an inverted 
funnel, be made in the roof or top 
of the mine, in the centre or highest 
part of tlic face, and that the same 
shall be as larj^c as llic state of the 
roof will admit : into this, if the 
same is made in the highest part of 
the mine, the eras will spontaneously 
flow. From the centre or top of 
this funnel, I propose that a hole, 
six or more inches in diaincler, 
should be bored upwards to the sur- 
face. This may appear (because new) 
difficult to effect, but I have no hesi- 
tation in saying it may be effected at 
less than half the expense of boring 
downwards : in the latter, when 
boring to a groat depth, a great part 
of the expense is caused by the loss 
of time necessarily taken up in 
drawing up tlie mils to empty the 
auger, "and to cliuiige that for the 
chisel. In boring upwards the chisel 
only will be recjuired, and the rods 
will only require to be withdrawn 
occasionally to repair the chisel, as 
the soil, &c. cut out by the chisel, 
will keep falling down between the 
rods ana the outside of the hole to 
the bottom of the pit. The rods 
may easily be ivorked by levers and 
pulleys. ’ When a hole is completed 
to the surface, the gas may be easily 
forced to tliis part of the mine in 
the -following manner: — Let a tin, 
copper, or sheet-iron pipe (air-tight) 
he fixed to the nozzle of a pair of 
large bellows at the top of the shaft, 
or (if not too remote) at the 
engine-shaft, which may be made 
to work the bellows when necessary ; 
let the pipe be eontinned down the 
shaft and along the top or roof of 
the mine (fixed up with wooden 
wedges) towards the lowest part of 
the face of the mine ; have as many 
branch-pipes as may be necessary, 
and at the end of each a stop-cock. 
A long leather flexible pipe or hose. 


such as tin* firemen use, with a 
bra.« or other tube attache«l, may be 
screwed alternately to the different 
ends of the pipes, beginning at the 
lowest or farthest end (from the 
funnel) of the face of the mine ; aiid 
through this medium the air may 
l)c placed against the face of the 
mine as often as may be deemed ne- 
cessary. Thus may the air be puri- 
fied ill the most reinote parts of the 
mine, and, besides expelling this 
dreadful enemy of the miners, the 
plan will furnish, in lieu of the air 
contaminated by their breath, pure 
and refreshing atmospheric air. 

If the plan of boring appears im- 
practicable or too expensive, 1 would 
suggest another plan, nearly as effi- 
cacious. instead of bellows, .sub- 
stitute an air-pninp : instead of one 
funnel or cavity in the roof, make 
several along the face of the niine^ 
into each of which eondiiet a pipe; 
with the end made similar to the 
broad end of a trumpet, and let the 
same be turned upwards to near the 
top of the different funnels or cavi- 
ties. This will, by working the 
pump, draw out all the dangorons 
gas and contaminated air, which wiP 
be replaced by pure atmospheric aii 
from the .shaft. 

If there is any remote part of the 
mine which requires to be explored, 
and where there is reason to rhink 
this dangerous gas is accinmilated 
in a state of explosion, by adopting 
the following plan the same may be 
exploded without danger to the par- 
ties : — Provide, a strong box, similar 
ill shape to a sedan-chair, sufiieieiif ly 
capacious to contain two persons : 
in the centre of the hind part of the 
same let there be placed about six 
inches square of very fineuove wire, 
to admit air, with a slide to shut oc- 
casionally. In the front have a plate 
of thin crown glass, sufficiently large 
for the persons inside the box to see 
their way through ; and let this alsc 
be protected with a. slide outside 
One of Sir Humphry Davy's pateii 
lamps, placed on the outside of the 
front over the glass, ’.I indicate 
to the persons inside when they ap- 
proach a part of tlu' mine where the 
atmosphere is explosive ; on the dis- 
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Covcry of which they have only to 
felreat backwards to a sutlicieiit dis- 
Caucc, and then explode the £[as by 
means of a common serpent fired 
from a pistol throuifh an aperture in 
tlie front of the box. 'fhey may be 
provided with means to relij^ht their 
lamp, and 1 ])resume to think they 
vvo'ild be siiliieiently shielded from 
Mie effects of the fire. I have always 
observed that the fatal accidents ge- 
neruilv occur on a iMonday morning. 
Would it not be a means of divert- 
ing the danger of an explosion, by 
seluling down two of the men to try 
the above experiment before the 
whole descended? The box might 
be kept (•<mstantly ready at the bot- 
tom of the shaft. 

I am, Sir, 

Vonr obedient servant, 

A iSTAFFORDSHIRE FARMER AND 
Land-Drainer. 


1MPOVED AUGER. 

1'he following account of a New 
Auger, invented by Dr. (Mivirch, of 
Binningluiin, is given by the Editor 
of the J.i\)ndon Journal of Arts and 
Sciences : — 

“ This irnpiovcd auger (indeed we 
have seen sevcial of them of different 
si^es, but tlic ino^t perfect one we now 
refer toj is one inch and ouc-eightii in 
diameter. We first tried its effects upon 
a piece of di ydcal, tour inches thick, held 
in the leit hand, without any other sun- 

f ioit, and tiinnmt the auger by the right 
land in the wav tliat gimblcts are usually 
turned, passed the auger through the 
fiiur-ineh deal in fifty seconds. With the 
assistance of u bow, it was made to iie- 
fieti'ate through a post of seven inches 
square in twenty-one seconds, and in the 
hand of an expert workman, there is no 
doubt bur that its progress would be 
much more rapid. It cuts a perfectly 
smooth hole, and clears itself as it ad- 
vances. 

“ I'he utility of an auger possessing 
such superioi ad«a!itage.s to shipwrights, 
as well ns a variety of odier artisans, 
must be immediately obvious ; and one 
circumstance whicli renders it still more 
valuable is, that its form is such, that it 
can be .sharpened, from time to time, 

S on an ordinary grindstone, without in 
e slightest degree altering its figure: 
indeed, it will retaiu the same form and 
properties even though ground down to 
witnin a short distance of the stem. 


“ Not having the inventor's permission, 
we refrain from publishing a particular 
description of thi- iiispument ; but as 
soon fis the specification is enrolled, 
which will be in May, we propose to 
ourselvc^ die pleasure of picseiitiiig it to 
our rcfiders in a more perfect state." 


EXTINGUISHING FIRE. 

M. Cadet Vaux, reflecting on the 
circumstances of a fire when it occurs 
in a chimney, was led to endeavour 
at its extinction, by rendering the 
air which passes up the fine unable 
to support combustion. This object 
he obtained by the simple means of 
throwing flour of sulphur on the fire 
in the grate, and so effectual was it, 
that a faggot suspended in the chim- 
ney very near tlie top, and conse- 
quently near the external air, when 
set on fire and burning with great 
fury, was instantly extinguished on 
the application of the sulphur below. 
This prot'css is the more appliealile, 
inasmuch as it does not require that 
all the oxygen in the air should be 
converted* into suljihurous acid gaa 
before it passes up the chimney on 
the contrary, a conqiaratively small 
proportion of the latter gas, mixed 
with common air, is suHicieiit to pre- 
vent its supporting the combustion 
of common combustible bodies. 


SUBSTITUTE FOR GLASS IN 
. LANTERNS. 

M. Larivicre, a mechanic at Geneva, 
has conceived the idea of siibstitutin? 
for glass in lanterns, plates of polished 
iron, pierced with small holes, regu- 
larly placed, and very close to one 
another. These plates allow the 
light to pass through them extremely 
well, and are much superior to metal- 
lic wires, which are easily deranged. 
The same person is at work upon a 
machine by which he will be enabled 
to pierce, with regularity and expe- 
dition, a number of small holes, so 
as to perfonn in a minute the same 
labour which, according to the exist- 
ing methods, it would require an 
hour to execute. This invention will 
he very serviceable in the construc- 
tion or sieves and filtering vessels. • 
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0 N E-W HEEL CLOCK 



SiK, — Having seen in your work 
lome account of a very simple clock » 
with two whetls only, 1 beg leave to 
send you the rough draft of one in 
iny possession, having one wheel 
only. It bears the name of Arnold 
hinchett, Clieapside, who, I under- 
stand, was a very ingenious tinman, 
about ninety years ago. 

I am. Sir, yours, &c. 

B. P. C. 

10, Walcot-placc, Lambeth. 

Description. 

The case is made of tin, the face of 
glass, with a thin paper dial behuid, the 
glass being perforated in tlie centre, 
through which moves the pivot of the 
only wlicel, having an opuosite pivot cor- 
responding and running tnioiigh theb;ick 
of the tin case. On this spindle is Axed 
the tin wheel, having a groove, over 
which runs a line catgut line, having a 
hook at one end, to which is attached 
a till bottle, containing small shot. The 
motion to this wheel, by the moving 
of the line, is given by a barrel made of 
tin : also with a spindle passing through 
it, having a brass knob at the end, to 
which a line, also of line catgut, is at- 
tached, and balances the bairef, beio|‘ 


fastc'.cd at the otlicr end of the line to 
the bottom of the clock-case. By turn- 
ing the two knobs equally between the 
tliUTiib aiid finger of eacli hand, you wind 
the catgui round the sjonclle of the bar- 
rel, wliich will ascend ;ia high as the 
bottom of the eloek-i.ise; not omitting 
to uu’iitlun, that ilic hollow tin barrel 
contains a liquor * about one quarter the 
contents, so that it would lun down and 
unwind the catgut over the spindle, were 
it not clieckcd by the hook, fiom the 
end of the catgut line passing over the 
grand wheel. The shot in the oppo- 
site end are regulated either by adding 
or ditninisbiiig, so as to chock the de- 
scent of the barrel, and regulate the 
movement of the hand, which is lixed on 
llie spindle of the wheel. This clock 
goes well for 24 hours, and I had it going 
for many weeks without losing or gain- 
ing time. There are two tin doors. 


* When a hoy, about forty years agfo, 
T had the curiosity to make a fine pin- 
hole inthebairel,to find ou^ f it contained 
uicksilver ; but I was dr^apiiointed, for 
found nothing but a tasteless and co- 
lourless liquor, like water. I closed it 
up, and it docs not appear to have lost 
any of its substance in quantity or weight 
ever since. 
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which 0|>cn on a hinj^c bt'low llie diul- 
phitc, so lib to get at liio inside to clean 
the dust; ar.d moreover, at night, there 
is a small tin lain)) tixed inside, in the 
bottom of the case, whicli sliows the 
hour through the transpan-iit face, the 
smoke going out at the top ot the cloek- 
case, winch is formed Hhe the top of a 
dark lantern, and is wliolly free from 
the noise u.sualh attending clocks and 
watches in the chamber of a sick per.Mm. 
When the clock w.int> cleaning, it is only 
necessaiyto blow in it with a pair of l)el- 
lows, and touch two pivots ot tlic wheel 
with a feather and oil. 

THE AMSTERD.^M CANAL. 

This is a new ;rr,iiicl ("anal, wliich 
connects the harbour of Ainsterdain 
with the Toxel, and whieli, tor inai(- 
niticciice of design and for the man- 
ner of its execution, reflects high cre- 
dit ujjou the Dutch ualion. 

Tlie coininuiiicatioii between the 
Texel ami the port of AiiisTerdaiti 
has hitherto been through the Zuyder 
Zee, which, always a diflicult and 
dangerous navigation, owing to 
numerous sand- banks, has latterly 
proved almost a fatal inconvenience 
to the commerce of this city This 
noble canal is an effort towanls re- 
storing Amsterdam to all its former 
greatness, by enabling it to compete 
in natural advantages with the other 
commercial cities of Europe ; and, 
although only commenced about 
three years ago, is already in such a 
state of completion that ships of war, 
as well as merchants’ ships, can now, 
it is said, sail directly out of the 
Texel, over this inland navigation, 
into the very town of Amsterdam. 
The lock into the harbour is, of 
course, upon an immense scale, and 
exhibits a beautiful specimen of 
workmanship, both in the masonry 
and the carpentry. This, and the 
lock into the Texel, are the only 
two locks upon the whole line. The 
canal requiring to be continued into 
the deep water of the harbour, was 
obliged to be carried out for some 
distance on artifleial ground, sup- 
orted between two large dikes or 
anks. But this was a difficulty to 
whicli the Dutch are accustomed, 
and one which they well know how 
to overcome. Already this part of \ he 
work, though yet unfinished, seems 
to uefy the utmost power of the winds 


and waves. The workmen being now 
occupied in raising tliese banks still 
higher above the water’s reach, af- 
forded the writer an opportunity of 
oli.serviug the mode of the proceed- 
ing, whicliis simply tlii.'i : — The side 
next to the water prescuts a smooth 
and regular basket-work' of strong 
osiers, strengthened at intervals by 
powerful withy stakes; within this 
frame-work are laid, in a horizontal 
direction, large bundles of green 
osiers, as closely as tliey can l>e 
packed togather; and a slight quan- 
tity of mould being thrown in, just 
sufficient to fill up the interstices, 
another range of similar bundles is 
placed transversely with the last, 
and over thi.s is laid a thin layer of 
mould well trodden dowji ; and thus 
the work proeeeds, narrowing to the 
top, where the whole is w(‘ll secured 
Iiy a strong covering of (day. Thus 
the bank soon be(‘omes a mass impe- 
netrable by air or water. 


1 N Q U I H I E S. 

NO. 9r>. — STAINING GLASS. 

The most expeditious and cheap 
method of Staining W indow (ilass, 
so as to resemble colours burnt in ? 
It is most desired to be done when 
the glass is in the frame, or light, as 
it is called. (}. R. 

N0.96.~CRYSTALLIZATIONOFALUM. 

Sir, — 1 dissolve one pound of 
Alum in three pints of water by 
heat ; when cold, a considerable 
portion of this will crystallize. Pos- 
sibly, among your ivell-iiiforincd 
reaaers, some one would be good 
enough to say if there is any possible 
means to prevent the crystallization, 
Riid retain the full streiigtli in solu- 
^tion, when cold, or very materially 
so, without discolouring* the same. 

A Constant Header. 
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DESIGN EOR A COTTAGE. 

Tlie prefixed are drawiiii^s of the 
ni<‘v;'fi()n Jiiul <irouiid IMmi of a 
( lil;4■e,^\ hieh ol»tiune<l the premium 
olfered l>y X. X. p. 3 S 3 , vol. ii. with 
the lUteratioiis introduced ]»y that 
sreutlenuiu iu tlie huildiiii^, which lie 
has since net sially erected, and which 
haviui^ personally seen and examined, 
wo can a'ssnre our readers is both 
\ery neat and very commodious. 


NAVI GATIN G HT E AM-ENGINE . 

Sir, — A s your valuable IMajra'/inc 
is the medium for tlic eommimiea- 
tion of improvements and diseovc- 
rie*', I send von information of a 
novel Steam-lhijrinc of mine. It 
consists of two cylinders, each two 
inches in diameter internally, and ten 
inches externally ; the cylinders arc 
h(*ated to the dc^Tce of heinq* red 
hot ; there are twelve drachms of 
water forced into the cyliiidors hy 
means of condensed air ; the water 
is immediately converted into steam, 
whicli gives the force of IbOO atmo- 
spheres, and works at tln^ rale of 
dO strokes a minute : IS inches is 
the extent of a stroke. The whole 
apparatus weighs two tons ami a 
half The idea tliat the pressure of 
steam is in proportion with the tem- 
perature is erroneous. For instance, 
one ciihic inch of water put into a 
boiler of 10, 000 cubic inches, and 
heated to 1210 degrees, gives the 
])ressurc of liOlhs. on a sipiare inch ; 
but when heated to the degree of 
being red luit, the jiressure is 2001hs. 
on a sijiiare inch ; if double the (piuii- 
lity of water is put in, the i»ressure 
will he (JOOllis. Four euhie inches 
of water give the pressure of lOOOlbs. 
when the whole vessel is heated red 
hot. 

T). IhlOMAS. 

18 , Union-street, Borough. 


IRISH LDUE-KILN. 

Sir, — Your Correspondent C. C., 
in No. 75 , has favoured your suh- 
aerihera with a skcteli of a Kiln for 
burning Jjime with Turf, ifee. as used 
in Ireland. I am so well persuaded 


of the utility of this kiln in various 
ways, that I cannot refrain from re- 
(juesting sonic more detaileil instrne- 
tioii. relative to its eouslriietioii uiul 
ditlereut parts. 

First, I wauild ask. What is the 
horizontal line marked on his skeleli, 
and to which the word, swarp is at- 
tached, as 1 rctul it ? 

2ndly, Ik) what height the kiln is 
tilled at first ? 

.'hally, Are the turf ami limestone 
wiicd iroin the or is there a 

layer of turf lirst put. in ? 

dthly, Where is the kiln igiiit«Ml, 
at lop or at hot tom ? for this does not 
app(‘ar in the sketch. 

5 thly, Is one side of it open, and is 
there also the opening at Imllom ; or 
is either of them covered, and wdtli 
what ? 

(hilly, Ts there a grating at the 
bottom of the kiln at the narrow 
part, or 1:3 that part open ? 

lly inserling the ahovi* (|Ui‘stions, 
at your earlicNl eoiniufuana*, you will 
parthailarly oblige one of 

^'ouR First Suhsguiliers. 

Felmiaiy Ist, IB-V). 


SCREW'-DinVERS. 

Sin, — 'Fhe following is the resnlt 
of several e\p(‘rimen(n inadt' with a 
long and a short Screw -driver. 'J'he 
former was two feet in length, the 
latter eight inches, from the iiandhi 
to the point. The handles were 
turne.d to rci-eive a line coiled round 
the same, and which passing over a 
pullev, had weights attached to it, 
till iiie jiovver reipiired to turn tlm 
screw w'as obtained. The diameter 
of each handle was two inches and 
a quarter; the width of the ]U)iuts 
nearly half an inch, or one-fifth of 
the liandles ; tin; screw used was two 
inches long (No. 17 ) ; the hole was 
bored in the usual mariuer in a piece 
of yellow deal, and a little grease 
was put on the point of the screw. 
A piece of steel wire was driven into 
the handle, and passing through u 
thin piece of iron, kept, the handle in 
its proper position. On the point of 



** * aiECTFANIOAL OEOMKTIIY. — XO. Vlt[. 


ilic win* a Iw/ rested, to whieli 
weitrhts were ivldcd to the required 
]>ressure. point of the screw-. 

<1 river wiis prevented slipfiiii" hya 
ijinall wlu;<d, lixed aieur the point. 


working between four npr’nd.t j^leces 
of wood; the serc'w-drivers ^vt‘r(! 
made very stronsi', and po^M^psed, 
therefore, very little (.iaMieily. 'i’he 
followiiiij;; were the results obtained:. 


Weiiflit vrqniretl to IVpssort- 

turn tli(‘ scii'vv. uiisruv. 


At the eommeiicciiieiit 

Regular iinarase to tlie teniiiiiatioii of the part tapped 

.libs 

17 ... 

... 911.^. 

... k; 

On tlie part not tapped entering the \v«ujd 

22 ... 

... 2'J 

Regular increase, till the seicw w'as driven home... . 

37 ... 

... 30 


A Caki'Exteii. 


MECHANICAL CEOM ETR Y.— No. VIII. 

(Continued from Page 297.) 


VRouLEM XIV. Let ABCDEF be tlie circle Nvitliiii 

A\'i(hin a t»iven circle to inscribe which it is re(piiretl to tlescribe a 
a renidar hexagon or polygon of six hexagon, 
j^ides. 



'rake the radius Afi of the circle 
in your compasses, and apply it 
fianu A to R, and from 15 to C, and 
so on (piite round tlie circle, which 
it will do exactly six times ; thou 
join the points A15, Cl), tkc. and the 
thing is done. For if \^e draw lines 
from the jioiiits A, 15, C, ike. to the 
I'LMitre, we shall have six triangles 
equal and similar, or identical iruni- 
ami all the angles rtiimd the 
centre, <L nre together equal to 
3(>() degrees (l>y Theorem 1, ])urt i.) ; 
and as the tlirec angles in each tri- 
angle arc m|ual to each other, each 
of them will be eqtial to (>0 degrees ; 


that is, for in^tanei*, the angle ACF 
i.s equal to (iO degrees. 15til there 
are six of these angles round (i ; 
therefore (10 mnlli])lcd by (I is c<pial 
3b0, the. number of degrees in the 
whole eireumtVrence, A15C’l), ike. 

ISiotc. — ^'i'his probbnn, though 
known to most praetieal mecbuiiics, 
1 have thought i>roper to introduce ; 
because, tbougli they are aiMpiaintcd 
with the fact, it is also .'eccssary 
that the. reason win/ it is seien- 
tilically true should be fully known 
to every one who wishes to gain 
a knowledge of Ceometry as a 
science. 

y2 



STRENGTH OF ROPES. 
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We may here also observe, as in 
the last problem, that it furnishes a 
means of drawing any polyjfoii when 
the number of sides is divisible (in this 
case) by six ; for if we liisect AB, 
for instance, by the line GH, we shall 
have the line AH or HB for the side 
of a polygon of twelve sides ; and by 
bisecting AH again, we shall have a 
polygon of twenty-four sides, and 
so on. 

It is also evident that, by means 
of tliis problem, we can inscribe an 
equilateral triangle in a given circle; 
for, joining the angles AC, CE, and 
£A, we have the triangle required. 

General Observation, 

I shall now conclude the second 
])art of Mechanical Geometry; as, 
from w'hat has hitherto been shown, 
we are in possession of no strictly 
geometrical method of describing 
the other polygons ; as the pentagon 
of five sides, the heptagon of seven, 
or the nonagon of nine, &c. 

I shall not give those approximate 
solutions found in most authors, till 
I have exhausted all the legitimate 
methods we are in possession of, but 
shall reserve a part by itself for the 
mechanical solution of problems ; 
which, though of great use to the 
workman, must not be considered 
as geometrical methods, with regard 
to their accuracy. I shall, theretbre, 
only add, that, with regard to de- 
scribing polygons round a given cir- 
cle, it is first necessary to inscribe 
one of the required number of sides, 
and then from each of their angles to 
draw the tangents to the given circle, 
'which will be the required polygon 
circumscriliing the circle. 

In the ensuing part, I shall endea- 
vour to familiarise the doctrine of 
roportion, and its application to the 
Ivision of lines and surfaces, and 
embrace every problem and theorem 
that is likely to be of practical utility 
to the workman, or assist the mea- 
surer in his calculations, and, as 
hitherto, strive to adapt to actual 
practice the truths that may be eli- 
cited. 

1 am. Sir, ^c. 

G.A. S. 

{To he continued,) 


STRENGTir OP ROPES. 

The following translation, with 
which we have been kindly favoured 
by a Correspondent (Mr. R. W. 
Dickenson), of a. paper which ap- 
peared in “ The Philosophical His- 
tory and Memoirs of the Royal Aca- 
demy of Sciences of Paris, from 
1699 to 1720 ,” furnishes some far- 
ther very v^uable information on 
the question proposed in No. 69, 
p. 207 , and answered by Mr. Amey, 
No. 75 , p. 303. 

Experiments to know whether the 
Strength of Cords exceeds the Sum of 
the Forces of the Threads which c‘o?h- 
jiose them ; delivered as a Lecture be- 
fore the lioyal Academy of Sciences at 
Paris, Feb, 21st, 1711, by M. un 
Ruaumuu. 

We are prejudiced in believing, tliat a 
cord, composed of different threads 
twisted togctlicr, has a force whicli sur- 
passes the sum of the forces of all ihe 
threads which compose it ; I mean, for 
example, if we make a cord with six 
threads, each of which will bear a weight 
of five pounds without breaking, that the 
cord made with these six tin cads will 
hear a weight above 30 pounds. Sevei al 
learned men agree with the vulgar in 
this opinion, as I had an 0 |)portuiiity of 
seeing by the objections which were 
made, by some of the most illustrious 
members of the Academy, to a passage 
in the Memoir in which 1 examined the 
silk of spiders. This passage treated 
of the strength of the filaments of silk. 
A skilful geometrician pretended even to 
have found a demonstration of the pro - 
portion ill which the twisting increases 
tlic strength of Ihe cord above the sum of 
the forces of all its threads. It seemed 
to me, on the contrai y, that it was from 
not having examined the matter closely 
enough, that it had been imagined that 
the twisting increases the strength of the 
cords ; that every thing being well con- 
sidered, we shall find, perhaps, that, far 
from increasing, it diminishes it; and 
that this is one of those pliysical pro- 
blems which cannot be resolved but by 
physical experiments, I thought it would 
DC of some use to mechanics to endea- 
vour to resolve them. We might often 
expose the cords that we make use of 
to he broken, if we should reckon too 
much upon their stiength. All that is 
done in making cords, or in twisting the 
threads alioul one another, is to put 
them all in a state of contributing sonie- 
tliing to sustain the force, or the 
weight that is made to act on the cord, 
and, at^ the same time, to dispose each 
thread in such manner that it is easier 
to break it than to make it slip, or to 
disengage it from those which surround 
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It. I t 13 this wliich'^ves us 1 he facility of 
iiiakiiijf very long cords with very short 
tlircads, as we see in cords made onieinp, 
llajf, wool, and silk; for wc may look 
upon the lilauieiits of silk and wool, 
which are coniiuonjy made use of, as little 
'•ords. Each tliread neing pressed against 
iii^. ' •'♦surroumiit, and being twisted 
\yitli these w''ads, opposes, by its fric- 
tion, such a resistance to the force which 
draws it, that it is more diflieult for this 
force to overcome the resistance of the 
fj iction than to break the thread. 

But docs it follow, from this disposi- 
tion of the threads, tliat the sum of their 
forces is smaller or greater than the 
forces of the cords arc ? It is not possi- 
ble to decide this by reasoning alone. Wc 
see plainly, that in twisting several 
threads together, we shorten each thread, 
and that the cord gains in thickness what 
each tliread loses in length. If wc regard 
the cord only in this view, itis evident that 
its force is increased; for, everything 
else being equal, the thickest cords aic 
the strongest. 1 f, for example, we make 
a cord by twisting five tlireads about 
one anotfier, and the twisting .shortens 
each thread one-fifth, it is evident that 
the thickness of the cord gtiins fivc- 
fitths, and the length of the threads 
is diiiiiiii.shed ; from whence it seems 
evident, that the strength of this must 
be equal to the sum of the forces that six 
threads would sustain separately. ^J’herc 
is also aiiothw way in which the twist- 
ing seems to augment the strength 
of the cord. The Weight, which draws 
the cord, diaws each thread obliquely, 
so that one |)art of this weight is em- 
ployed to press these threads one 
against the other. Being each less drawn 
according to its length, the cord which 
tliey compose might be capable of re- 
sisting a greater ellbrt than that whicli 
all the threads that coiiijiose it can sus- 
tain, when they are drawn perpendicu- 
larly. Tliese are tlie views favourable to 
the twisting; hut, on the other hand, 
we shalj see tliat it weakens the strength 
of the' cords. If we wish, in order to 
a cord’s having a force equal to the sum 
of the forces of the tlircails whicli coin- 
pose it, that the weight fastened to one 
of its c.xtreuiities should act against e.irh 
thread only in proportion to thesti'engih 
of this thread, then wo shall find that 
the twisting weakens the cord ; for if 
the weakest threads arc charged as much 
as the .strongest, or if some tlireads 
of equal strength are much more charged 
than others, they will break, and the 
wciglit will fall upon the threads which 
before were the least charged. Now the 
weight that draws a cord, draws eacli 
thread that composes it, more or less, 
in proportion as this thread is more or 
less stretehed, and more or less thick ; 
and in twisting these threads, it is im- 
possible to dispose them in such a 


manner that the weakest shall be loss 
stretched than the others ; sometimes 
the thickest are the weakest; each thread, 
therefore, does not contribute in propor- 
tion to its strength to support the weight. 
If, for example, in a cord composed of 
six threads, there are four which coiilri^ 
bute only half their strength to sustain 
the weight, the cord must be consi- 
dei*ed as if it was only composed of four 
threads. 

Besides, since in twisting the threads 
they are stretched, it is plain that the 
twisting is equivalent to a weight M'hicii 
would draw each thread, and to a weight 
greater or less, according as the tension 
that it produces is greater or less ; that 
is, the more the thread is stretched, the 
less it is in a state to sustain a weight 
equal to that which it would sustain na- 
turally; the twisting alone is sufllcieiit 
.sometimes to break the threads, as we 
find by experiment, when they are too 
hard twisted. The same twisting which 
incrca.scs the strength of the curds in 
some places diminishes it in others. 
But dues the increa.se surpass the dinii* 
luitioii? On this geometry throws no 
light, any further thiui we make arbitrary 
supiiositions, which conseciueritly deter- 
mine nothing. VVe cannot Uuow whe- 
ther, among these suppositions, we have 
chosen tliose which are conformable to 
the cflects of nature; wc must, there - 
fore, here, as in all other philosophical 
doubts, have recourse to experiments. 
Those under consideration are simple, 
and ea.sy to execute. I shall relate pre • 
cLscly some of those tliat I have made ; 
they will teach us \vhal we are to think 
of the increase in tlic strength of coids 
above that of the sum of tlioir tlireads. 

ExrKiuMF.NT 1.— I took a bottom of 
white thread, sueh as is commonly used, 
and having cut a large piece olF il, L 
li.xed at one end difiereut weiglits, from 
111), to lOlbs. 'riiis bit of thread sustained 
9.] lbs. without breaking, and it broke 
when I had fixofl to it a weight of 10 lbs. ; 
it wjus therefore evident, that ciicli of 
the two parts whicli remained after the 
division of this thread could at least bear 
a weight of 9Ubs., since they had al- 
ready .sustained it without breaking. 1 
afterwards doubled the longest of ihese 
eiuls of thread, and twifiting the two 
pieces together, I formed ali ttle cord.com- 
jiosed of two tlsrCiids, each of which was 
able to bear 9^ lbs. ; conse.(]iiently, if the 
twisting had increased the strength of 
the cord above the sum of the strength of 
the Ihrcluls which coln|)os(^ it, this coril 
ought to have borne above I ‘Jibs. It was 
w^cll twisted, wdtiiout be'i.g too muck 
.so ; ueverthcle.ss it broke wiien I had sus- 
pended a weight of 161bs. to it, and it 
only sustained Ifi^lbs. without breaking. 
So far, therefore, from the strength being 
increased by the twi.stiiig, it was dimi- 
nished abant ouc-si^ktli. 
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Experiment 2.— I afterwards fixed a 
weinht of (i^lbs. to another thread, taken 
from the same bottom ; it sustained it 
without breaking, and broke with 71 bs. 
1 also fixed several weights to two other 
threads ; the first of which supported a 
weight of 81bs., and broke at ; and 
the second snstiiined 8.Ubs., and broke 
at ‘Jibs. I took the lt)ngest end of each 
of these three threads, and twisted them 
into a small cold of three thrcjujs; the 
sum of tlie forces of the-^c three threads 
was hypothetically capable of sustaining 
a wcl;jlit of at hast 2.ilbs. ; the cord ne- 
^erthclcss broke when it was charged 
w'itli JZ-albs,; the twisting hai therefore 
cousidcrably weakened it. 

Experiments.— H aviiiglikcwise taken 
four hits of tliread, and knowing by the 
experiments that the first eonld sustain 
H.^lbs., and that it broke with illbs. ; that 
the second could sustain (iilbs., and 
broke with 71bs. ; aiid that the other two 
liad borne 7]bs., and broke with 72 lbs., 
1 marie a cord by twisting these four 
threads. I knew by the experiments just 
mentioned, tliat tlie sum oi the forces of 
the^e threads could at least sustain a 
weight of 2‘Jlbs.; I therefore knew that 
the strength of this cord was less than 
the strenr^th of the sum of the threads, 
when I saw it break, after having hung 
to it a weight of 21^lbs. 

Experiment 4.— To confirm the pre- 
ceding experiinentvS, I made a new cord, 
as above, composed of live threads, four 
of which had borne 7lhs., and broke with 
z.jlbi. ; and the fifth had borne fills., and 
broke with fijlbs.; the sum of the 
strength of lliese threads was, therefore, 
at lea>t;i41bs.; thecoixl, however, broke, 
afti r having for some, time sustained a 
weight oi 2'21bs. As 1 knew by the pre- 
ceding experiments, and by several others 
which I do not think it necessary to re- 
late, that the thread which 1 matle use 
of had, in tin* weakest parts, suflicieiit 
strength to sustain a weight of filbs., and 
that it >va.s often strong enough to sus- 
tain 'Jibs., [ thoiiglit it right to make 
my calculations without examining any 
more 'he Mringth (»f the thread which 
( us. ; and that if I shoula hid the 
strength of tlie cord less than that of 
the sum of the threads, by consider- 
ing them as not being able each of 
them to sustain above filbs., I .••houlrl 
not be mistaken, since I had never found 
the strength of lh(.se threads less, and 
1 had com.aonly found them greater. 
I therefore again made different eord.s 
with the same thread, because we can- 
not too ofttm repeat experiments before 
we conclude any tlniig from them. 

{To be continued,) 


Gunter’s lines. 

Sir, — 1 have been accidentally <le- 
prived of the penisal of the Mecha- 
nics^ Magazine for some months past, 
and therefore could not be aware of 
the rcipiest for additional informa- 
tion on the subject of Gunter’s Lines, 
to w'hicli 1 should otlierwise very 
readily have acceded. I am hujipy 
to find, however, that my silence has 
been so ublycompeiisateclin the com- 
municution by G. A. S., who seems 
to be an intelligent writer, and per- 
fectly up to Ills subjects. I hope he 
will extend his ])aper, and embrace 
the use of the sliding^-nile, which is, 
perhaps, the most useful mode of ex- 
hibitiuif the logarithmic line of iiiiin- 
hers. The uses of the angfular lines 
upon the sector and two-fect Gun- 
ter have not yet been touched upon, 
and would possibly be acceiitable to 
your Correspondents who sign with 
thixic brace of initials. Should this 
be the case, I shall be happy to t^on- 
tribute my contingent of informa- 
tion. These gentlemen seem to mis- 
take the application of the proverbs 
which concluded my reply to “ Unit.” 
They were not directed against a 
class “ who look to your Magazine 
for information they inu.st otlimwise 
go without.” I took ** Unit” to lie, 
like mvself, an amateur ; and 1 think 
it no hardship if such men be re- 
quired to perplex theinsc'ves with a 
little head-work. To the ether class, 
indeed, wc cannot be too liberal of 
information, nor convey it too plainly 
and familiarly. 

1 am. Sir, yours, &c. 

Monad. 


ELECTRICO-MAGNETICAL F.XEE- 
RTMKNT. 

Mr 'Villiam Sturgeon, of Wool- 
wdeb, has shown that a r'agnetie bar, 
niounted freely on its axis passing 
through iis two poles, and in this 
state subjected to cmT\,nts of elec- 
tricity, pas.sing from its e(|uator or 
middle point towarus each pole, is 
thereby caused to revolve *ts axis. 
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Sir, — ^T hc iihovc is a ad- 

<litioii to aStcii(e-(Joucli,\vhicli would, 
Tieverlhclcss, bn a i^rcat convenience 
to the public. The improvement 
consists in hookiiiif or otherwise 
fastcniniy a movciible board, with the 
dcstiimtion of the coach painted on 
it to the front cdti^e of the present 
foot-board. The advantage of mark- 
ing the front of a coach, in addition 
to the sides and back, is this — a 
person, in a house or on the road, 
who is looking on. for a coach, can 
sec the one he wants before it passes 
him ; and the advantage to the pas- 
sengers is, that the coach is not un- 
nccessaiily stopped. 

The intonlion of making the board 
moveable is to enable the coachman 
to turn it at the end of its journey : 
thus, for iriht nice, if on one side of 
tlie board were painted “ clapha-M,” 
on the other sidc'wonld be “ black- 
friars,’’ or “ ciTV,” or “ ciiaring- 

CROSS.” 

Some of tlie Hampstead coaches 
go to Tottcnhain-coiirt-road, some 
to Holborn, sonic to the Rank : I 
came to to^vu in one of them the 
other day, and the coach was stop- 
ped four times merely to impure its 
flestination. The coachman told me 
that he could not paint, ** I'o the 
Jiunk,” on tlui coach, because, at 
anothci time of the day, he went to 
Tottenham-court-road. * Now, ivith 
a moirmble board, this is easily ac- 
complished, and a passenger would 
never find it necessary to strain hig 
eyes to catch the name of the coach 


as it passes, iior to strain his liiugs to 
stop it after it has passed him. 

I am. Sir, 

Yours respectfully, 

E. C. 


GAS-LIGHTS POIt SHIPS. 

Sir, — The frequent accidents which 
happen at sea and on our coasts, in 
dark and foggy weather, induce me 
to hazard the cpiestion. Whether it 
be not practicable, and without any 
degree of coercion, as it would be 
attended with very great advantages 
to all concerned, unaccompanied with 
expense or trouble, to establish a 
system of lighting-up ships, after 
liie manner of street night-lamps, in 
all cases whenever it may be danger- 
ously dark, and their si .nation is 
liable to accident or to be produc- 
tive of injury ? Two lanterns to each 
ship, under such circumstances, 
miglit be the means of saving many 
a ship and cargo, and iiiaiiy valuable 
lives, particularly ivheii troops are 
on b(.aid. It may probably be the 
case that lights for this purpose arc 
frequently lioisted ; but, as there may 
be no established law for the pur- 
pose, coasters may be unprepared or 
ililatory in the performance of this 
iiecessa»’v duty, and hence the many 
serious aceiilents whicji happen. 
Liglits and a go(Kl look-out would 
not only prevent vessels being run 
down, but show where buoys and 
hawsers lie, which have been so fre- 
quently fatal to craft. 



3:28 


EMBOSSING DESIGNS ON WOOD— HOUSE HOOFS, ETC. 


Tlie introduction of even cfas- 
lights into the navy is far from 
beinff impracticable. In liiri' C ships 
the ijalley could be so constructed, 
lliat . 1 ,^'is inififlit be made throuj^h- 
out tiic whole night or day if re- 
quired, SO as to supply the burners 
as fast as it could be consumed, 
liefining and a gasometer would be 
unnecessary, and the flame might be 
protected lly a cylindrical or globu- 
lar lantern of talc or horn. I foresee 
neither difficulty, inconvenience, nor 
trouble, in the proposal, and only 
wish some good may arise from these 
loose hints, which others, I hope, 
will improve upon, and which, if 
feasible, the underwriters have every 
means of having earned into prac- 
tice. 

Vour constant reader, 

C. D. Y. 


NEW MODE OF EMBOSSING DE.STGNS 
ON WOOD ; BY MR. JOHN STRAKER, 
OF REDCROSS-SQUARE, CRIPPLE- 
CATE. 

Raised figures on wood, such as 
are employed in picture-frames and 
other articles of ornamental cabinet 
work, are produced by means of 
carving, or by casting the pattern in 
Paris plaster or other composition, 
and cementing or otherwise fixing 
it on the surface of the wood. The 
former mode is expensive ; the latter 
is inapplicable on many occasions. 

The invention of Mr. Slraker 
may be used either by itself or in 
aid of carving, and depends on the 
fact, that if a depression be made 
by a blunt instrument on the surface 
of wood, such depressed part will 
again rise to its original level by 
subsequent immersion in ^vater. 

The wood to be ornamented having 
first been worked out to its proposed 
shape, is in a state to receive the 
drawing of the pattern : this being 
put in, a blunt steel tool, or bur- 
nisher, or die, is to be applied suc- 
cessively to all those parts of the 
pattern intended to be in relief, and 
at the same time is to be driven very 
cautiously, without breaking the 
grain of the wood, till the depth of 
the depression is equal to the subse- 


quent prominence of the figures. 
The ground is then to be reduced, 
by planing or filing, to the level of 
the depressed part ; after which, the 
piece of wood being placed in water, 
either hot or cold, the parts pre- 
viously depressed will rise to their 
former hciglit, and will thus form 
an embossed pattern, wliich may he 
finished by the usual operations of 
carving. 


HOUSE ROOFS. 

Sir, — “ A Traveller” recommends 
(in Number 71) that Roofs of Houses 
should be made flat, and covered with 
Roman Cement. It will, perhaps, 
gratify him and many of your read- 
ers to know that an architect, who 
has distinguislied himself by the 
erection of one of the most perfect 
Gothic or early Kaglish Churches 
of the present day, has been engaged 
in a scries of experiments for the 
production of a metallic roofing. 
His attempts have been successful, 
and he has obtained a patent for an 
article which must, when known, 
supersede all others for the same 
purpose. It is strong, durable, 
handsome, and cheap. It may he 
laid to any pitch, rc(]uires fewer and 
less strength of timbers than any 
other roofing at present in use, anil 
may be formed, as it is put up, into 
gutters and shoots. The invention is 
one of great importance, and u ill very 
shortly be brought before the public. 

I am, Sir, 

Your obedient servant, 

Abel Handy. 

February 1st, 1825. 


pewterer's soldering furnace. 

The Pewterers have long been in 
the habit of employing a blast of hot 
air, for the purpose of heating and 
soldering the various parts of their 
articles together witli soft solder, and 
with very great convenience indeed ; 
the blast of air being ipiite clean, 
and not discolouring the parts with 
smoke, soot, &c. 

The small furnace employed for 
this purpose is of a round or ovld 
sh^e, unci is formed of an exterior 
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case of sheet or cast iron, lined with 
fire-hricks or tiles and clay. It is 
fed with charcoal, and the air from 
a pair of bellows is made to enter 
by an iron pipe on one side of it, so 
as to pass through the burnin;^* coals, 
and to escape throuirh another iron 
pipe, on‘ the opposite side, above, in 
the heated state. The parts to be 
soldered, having a little oil pre- 
viously applied to them, are to be 
held ill the stream of hot air, until 
they become hot enough to melt 
a thin slip of soft solder held to 
theun, which Hows between, and 
unites the parts firmly together. 

The fusibility both of the^pewter 
and of the solder is so nearly alike, 
tliat a very little excess of heat wouhl 
melt tlie pewter articles, and the 
workmen are, accordingly, some- 
times oliligcd to wet them instantly 
on the solder flowing, in order to 
prevent that mischief. 

'J’his ingenious contrivance is, no 
doulit, capable of being used for 
many otiier purposes j and, indeed, 
a \ery valuable a])plication of a 
sli'tum o f hot //ir has liccn lately made 
by Mr. Bryan Donkin, civil engineer, 
>vho lias taken out a patent for dress- 
ing net-lace, ike. by means of it. 


SELF-REGULATING PENDULUM. 

Sin, — Having been a subscriber to 
your JMagaziiic (as interesting from 
Its contents, as from its important 
object of encouraging useful impiiry) 
since its first iiiililicution, I am in- 
duced to lay before vou the particu- 
lars of an invention, f believe, an ori- 
ginal one in its conception and ap- 
plication, simple, in its principle of 
operation, and etlcctive in producing 
the very important and desirable ob- 
ject of attainment to the scientific 
world, an accurately Sc If -regulating 
Vcndulnm. If I am in error upon 
tlie subject of its originality, it will 
give me pleasure to be set riglit by 
any of your better-informed (Jorre- 
spoiideiits, who will state the parti- 
culars of any published invention si- 
milar ill principle and application to 
mine. Prefixed, I scud you an out- 
line, indicating the parts with sulK- 
cient precision, I believe ; but not 


being a professor of the pencil or 
graver, you must overlook any slight 
inaccuracies in the sketch. 



Description, 

AAA, pcndiiluin, woi!i;ht, and rod; 
n, i»ciiduliun spring; CC, &c. a ring «»f 
brass, unc-fidb of an inch in diameter 
round ; to this ring, at ecpial distances 
from each other, aie Welded four Inuss 
sockets (also CC, &c.), on: quarter of 
an inch or more in length, of exactly suf- 
ficient width, in their bore through their 
centre, to admit rods of similar size to 
the pendulum rod to pass up to their 
points of junction with the brass ring, C. 
DDDD, four corresponding sockets, fixed 
(as hereafter shown) at the bottom, and 
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of surticiout leii^tli to approach to within 
half ail inch of the extremities of the 
niiper M*t of sockets just dcsrribcci, when 
the four rods seen at KEKK, oftliesame 
(liiimeter, and taken from tlie same coil, 
as the pendulum rod, liave been pushed 
liome to the bottom ot the sockets, and 
the upper sockets and lini? have been 
slipped down upon the upper extremities 
of tiiose rods, which latter, of course, 
will then be of equal leiij^tli, and half an 
inch more, to both sets of sockets. FPK, 
tSiC. rin>fs of brass welded firmly at the 
sides to the opiioslte sockets ; two at the 
lop, also marlvcd K, are seen in per- 
spi ctive (more than these two cannot be 
distributed at the two sides, as the swing 
of the pendulum would he prevented). 
'^he^e rings are to assist in keeping the 
lower sockets in their proper positions 
with respect to each other. (1 (t, two 
brass plates w'elded to the back of the 
sockets next to the clock, and screwed 
firmly to the back ot the latter. K, a 
cniss-barthrongh the centre ot the braks 
ling, C (betoic describedj ; in the centie 
of this bar is a .slit, through which 
the top of the pendulum spring pa.sses, 
half an inch above it, and is then .screwed 
tight hy a screw pa^ising horizoiitully 
through the centre of the cross-bar. L, 
the crutch of the escapement in its pro- 
per position at the back of the clock, 
W\V, with the pendulum spring inserted. 
NN, two brass rings, one quarter of an 
inch .square each throughout tlieir cir- 
cumferences, with shanks at each side 
of the same square. 00, brass caps, to 
fasten the extremities of the shanks of 
botK rings togetlicr, tO which they aie 
screwed. PP, screws, passing perpeiidi- 
cularly through the centre of both the 
.sliauks, and fastening the rings and 
shanks together. QO, circular brass 
plates, to the centre of which, by a .shank 
proceeding from the centie of the caps 
just named, tlie bra.s.s lings and shanks 
arc fixeil in u |jerfeetly horizontal posi- 
tion; tluiiie plates are screwed to the 
sides of the clock-case by screws, at 
equal distances, all round their circum- 
ferences. 11, a tliiii hra.ss circular plate, 
seen in perspective at this fmiiit. This 
plate is of rather greater diameter than 
tlie brass rings, NN, between which it is 
fixed and screwed tight by tin* means be- 
fore namerl. 'I’he bottoms of the socki?ts, 
DDDDj are firmlv welded or screwed, or 
otherwise fasieiied to this plate, ut equal 
distances from each other, correspond- 
ing ill their p().sitiuii with the upper set 
of sockets fastened to tlie brass ring, CC. 

The mode of adjustment of a si- 
milar apparatus to any description of 
conun on pendulum, 1 shall give at 
till, conclusion. I now proceed to 
explain the operation and uses of the 
several parts. 


The four rods, EEEE, are put into 
the loivcr perpendicular sockets, and 
pressed quite home to their point of junc- 
tion with the bras.s supporting plate, 11. 
This must lie particularly attended to. 
Tlie sockets attaclied to the upper brass 
ring, CC, are then slipped upon the up- 
per extremities of these rod.s, quite home 
also. The pendulum spring is now slip- 
ped up through tlie crutch of the e.scape- 
meiit, and the head passed through the 
slit in the cross bur at the top, and half 
an iiieli above it, and then screwed firm 
by the horizontal screw to its centie. 
Now it is evident, that as the pendulum 
rod expaii'ls or contracts by the varia- 
tions of the tenijMuitfuic oL the atino- 
snhere, the four perpendieular rods of 
tlie same dianieter and material, and 
taken, as before said, I'lom the same 
coil as the pci ulnl urn rod, and of asccr- 
tiiiicdlcnglb (of which hoiTafter), will 
he equally aUccted. 'J'lie.M' rods mccling 
a greater rcshtaiice to their ex|)aiision at 
their lower exlieiiiltic'' tioni the bia.ss 
plate, Iv, iiisuricd between NN, than their 
upper extreinilies receive from tlic brass 
ring and sockets, CCCC, and the pendu- 
lum thereby suspended, and being pre- 
vented from expanding laterally by tlie 
suiTOuudiiig and closely-fitting brass 
sockets, the whole effort of expansion 
will consequently be accumulated and 
take effect at the lop, and rai.se the pen- 
duliiin w'eights by tlie head of the spring, 
exactly so much a.s tlie pendulum rod is, 
in reality, lengthened by the increase of 
tciiipcraUire; and the contraction of the. 
rods, ill equal proportion witli tJie con- 
traction of the pciiduluni, will, on tlie 
other hand, let the pendulum weight 
down, as far from the jioint of siLspeii- 
.sioii as it wiXild otherwi.se liave been 
brought nearer to it ; or, in both ea.M’s, 
keep tlie weight of the pendiiliiui at ex- 
actly the .same distance lioiii the point of 
suspension as it was first adjusted to; 
forming a .self-regulating pendiiliuii of 
the greatest accuiacy. 

Mode of Adjusting the Reguluting.Rods. 

Having obtained a ])eiidii1uni rod of the 
proper length, with wciglit allixed, take, 
iroiii the saineeoil another, or a.s many as 
you please, of two ortlnee inches longer, 
to all’iw fur such alteration in their length 
a.smaybe found necessary ; suspend them 
together hy the same hnir/onlallv fixerl 
wire, and exjiose them all together to 
different degieea of temperature. If the 
cx[miisioij is greater in the rods flian in 
the peiidiiluni and rod, reduce tlie for- 
mer very gradually in length, iiulil ilic 
requisite equal |iroportion is aeeuraU'ly 
obtained. Select tour (tipial in length) 
fur regulating rods : two, or even inie, 
would do ; but tlie uiiiforiiiiry and effect 
of the action of four, at equal distance.s 
from each other, and IVora the point to 
be acted upon, will be more correct, as 
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jvgiilating each other ; and in increasing 
the power to form rods, it must be re- 
membered that the degree of expansion 
remains unchanged. 

To ascertain whether rods of the same 
diameter, and from the same coil, pos- 
sess similar expansive properties to each 
otiicr, take exactly equal lengths of such 
wire; weigh them ; if they weigh exactly 
equal, their expansive properties will be 
found to be the same. 

Wishing to preserve, through the 
record of your ])ul)lication, my claim 
to tile originality of this invention, 
and to the peculiar application of the 
power emjiloyed to produce the ctFcct 
explained, J sliall feel gratified !>y 
your insertion, in an early Number, 


QUESTION IN SCIENCE. 

of this statement. 1 have already oc- 
cupied too iniieU of your lime and of 
my paper to explain more at large 
the details of my plan, and shall 
therefore reserve such explanation' 
for any of your readers who may re- 
quire Infoniiutioii upon the subject, 
which I sliall be always ready to af- 
ford with great pleasure. Ibir'posiiig, 
with your a|)probatioii, to eontiime 
my communications to you on other 
subjects on future oceasious, 

I am, Sir, 

V^our obedient servaiil, 

RoilEUTl’S IIlUERMCIJS 

Yoiighall^ 


NEW LONDON BRIDGE. 



Tlarp of a 

fkf 



aatC Syttli 
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Sir, — I send, for insertion in your 
useful Jouii. .4, a shape of a Star- 
ling for the Tu^w Londoii Bridge, in 
the Hope that it may meet the eye of 
those u'ho can avail themselves of its 
use. It is a ruie, in building the 
jii.' - of stone bridges in running 
streams, to form the starlings of an 
angular or acute angular sliapc, so 
that the water may pass with the 
least impediment. The advantage 
of this 1 do not dispute ; but in view- 
ing /Westminster Bridge * at low 
water, the ravages of time show 
this to be a bad shape. The star- 
lings arc broken and uneven, har 
bouriiig sediment and weeds, are very 
iliHicult to repair, and in shape the 
7 corsi possible for the stream’s admis- 
sion. This mischief is caused, in 
my opinion, by the large floating 
pieces of ice coming in contact with 
the sharp edge of the starling. What 
I consider would preserve the struc- 


* The late Dr. Hutton, in his work, 
“ llie Principles of Stone Bridges,” re- 
coin mends the inode of building the 
arches of this bridge ns the strongest 
possible. 


turc about being erected (the New 
London Bridge) from such accidents, 
would be to’ have the starlings of a 
semicircular shape. There is another 
circumstance in favour of iny sug- 
gestion — an opirion prevails that 
the water will have too much ivup 
through the iiciv bridge when the 
old bridge is removed ; and it is re- 
ported that piers are to be I milt to 
prevent mischief from the spring- 
tides. Now, should this he the case, 
angular starlings will not be wanted, 
as in the other bridges, to give <«- 
gm.s’ to the stream. 

1 am, Sir, 

Your very humble servant, 

John Webd. 

White Cottage, 

Back of the Sjiortsiiiaii, City-road. 


A QUESTION IN SCIFNCE. 

Sin, — If the following question be 
not loo insignificant to propose, 
through the medium of your very 
instructive Magazine, I shall feel 
obliged by your inserting it. 

From what cau^e is it that the at* 




MINUS— “SQUARING NUMBERS. 


iiiosplicre’s woic^ht is always varying, 
when the cause of its wei^Hit, which 
is the earth’s attraction, cannot but 
be always the same ? Weight is not 
considered an innate property of 
matter, but tlie ctfect of attraction ; 
so that were the largest planet unat- 
tracted, it would remain motionless 
in space, neither falling in conse- 
quence of its mass, nor capable of 
rc>i.stance in the slightest degree ; in 
whicJi case, and space being a va- 
cuum, were it possible to yoke a 
huimniiig bird by a hair to the planet, 
it uouhi draw the planet after it 
without the least possible inconve- 
nience. Terrestrial bodies being 
heavy, because, attracted by the 
earth, and their weight, as long as 
their (piantity of matter is the same, 
being unchangeable, I am at a loss 
to know why the weight of the at- 
inospluTC ia not equally permanent ; 
for 1 cannot think the column of air 
over us is cither increased or short- 
ened every time the barometer rises 
or falls ; iior do I think the column 
of Jiir longer or shorter over one 
part of the globe than another, at 
equal distances from the centre. 

2nd. AVherein does clieinieal coni- 
!)ination consist ? If matter be inert, 
it cannot produce either action or 
eifects ; and if it be unalterable, it 
must be the same in itself when che- 
mically combined as when combined 
any otner way. The best description 
I can give of niy ideas of matter 
being diemicalli/ voinbiued, is, as sand 
is in glass, the particles of wliich, 
l)cing fused, run into one another, 
and are unattainable afterwards. 
Mere contact would be the same 
chemically as mechanically; so that 
if chemical change he not the change 
of essence, it is beyond iny power of 
conception to form any idea ^vhercin 
il consists. 

I am, Sir, 

Your obedient servant, 

C. D. Y. 


MINUS. 

Sin,— \Vlien I last wrote to you, I 
was mium a rational faitli in a re- 
ceived algebraic truth : — a circum- 
stance wjlich constituted a difficuity 


insurmoiintahlc by my own means or 
exertions. By the kindness of your- 
self and your (Jorrespondents, I trust 
1 am now minus that dilliculty, and 
that I possess a positive knowledge of 
which I was very desirous. To you 
and those of yourCorrcspoiidcnls who 
have so kiiidly noticed my applica- 
tion, I l)cg to return my sincere 
and hearty thanks, luid to subscribe 
myself. 

Your and their obliged servant, 

PlGEIl. 


SQUARING NUMBERS. 

Sir, — Observing in the Second 
Volume, page 100, of your valuable 
work, a short method of Squaring 
any given Number, 1 have taken the 
liberty of sending you another, by 
the insertion of which you will 
greatly oblige, Sir, 

^'our obedient servant, 

G. IMurley. 

Uichniond-s treet , Wiilcot- place, 
Lambeth. 

1 ha\c taken the same Kxamplc, 
47t;.)38i:{ 


IG . . 

()09 . . 

567G . . 

47G2,') . . 

28.'>yO‘J . . 
7(124544 . . 
3«12;i')5G . . 
28592 . 104 !) 


227088'{7.52(;(i8(;t!). 


Observe the first figure is S(|uaretl; 
then the second line is foiiiid hy 
squaring the next figure, uiul multi- 
plying all the remaining iigurts to the 
left of it hy its double. 

Each figure is removed two jdaccs 
towards the right hand. 

Example.-^ x 4 = IG, first line. 

7x7 = 4!) ; set down !), and carry 4. 

The double of 7 is 11. 

14 X 4 +-4 = GO ; set down GO, which is 
equal to GO!), second line. 

Third line : C times G = ,'IG; set 
down Gaud carry 3 ; tlien twice G is 12 ; 
47 X 12 + 3 5G7 : and .so on till the 

cud. 
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SfR,— You luivc admitted into your 
l)ai,n‘s draui*]ils of tlie first £iii(lish 
ship of war, and of the ^reat Levia- 
than of tlie west, the Columbus ; and 
the sul)ject of Naval Architecture is 
interesting to a nation like ourselves, 
whose husiiiess is so much upon the 
;^rcat waters. The last summer has 
siunvii us three competitors for supe- 
riority in this branch, one of whom 
is said to have devoted thirty years 
to the study. Draughts of the three 
triat sliips, made to' the same scale, 
and showing the general difference 
of tlieir principal lines, would not, I 
conceive, be unacceptable, if any of 
your (JoiTespondents should be able 
to furnish them to those readers 
Avlioin either calling or inclination 
interest more particularly in the mat- 
ter, and who have not an opportu- 
nity of seeing the ships themselves. 

It appears to me, that the lever or 
pendulum, applied by Mr. Vallancc 
to the purpose of giving motion to 
saws, might be used with advantage, 
in some cases, for propelling a pmr 
of paddle-wheels in small boats. In 
this case the boat should have two 


masts, of height proportioned to the 
proposed power of the pendulum, 
llicir heads should be connected by 
two splines, which having the thick- 
ness of the masts between them, 
would give space for the pendulum 
and its connecting levers to swing in, 
which might he wrought hy one or 
two men, according to the size of 
the vessel. Upon the fore-mast 
might be hoisted a stpiarc sail ; and 
upon the mizen, a forc-aiul-aft sail, 
if recpiircd. The first small figure, 
AB, will sliow my ineaiiing.^ The 
same macliiiiery might he applied for 
moving the wheels of a light laud- 
carriage, and where trees arc no im- 
pediment, the sails might he added ; 
and wc might thus, I conceive, haye 
a land-craft, which would be much 
less fatiguing to work than the velo- 
cipede, alias daiuly-poncy, so much 
celebrated some years since. In this 
ship I should propose lour wheels, 
hut placed (not in the common way, 
as at fig. A) diametrically opposite 
to each other, as in tig. C. The t\v(» 
fore and hind wheels would each liave 
a motion^ like the fore-wheel of the 
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volocipcde, ia a plane at riolit unifies 
to their own. This motion wouhl 
be iiovcrned by tillers, cither of 
which liiiifht be locked at j)lcasiire, 
so that we miiflit move tlie carriaife 
cither v/ay, or steer it with one 
\s heel or the otlior, as we pleased. 
These are both of them fanciful 
seheines, Imt, T (liink, less fanciful 
than til at of ridinif throiiifh the air 
upon the wings of a steam-engine. 

I am, Sir, 

Vour obedient servant, 


Cromer. 


RIonad. 


DRY ROT. 

Sin, — I have just accidentally seen 
your Rlagazine opening the new 
year 18:25, in which I observe ** A 
SupnunniiattA Quaj'tcrman** is tlie 
ou/t/ nmn to be found who disputes 
what I have asserted respecting the 
Waterloo, of 80 guns. 

In reply 1 have only to .say, that 
hen your anonymous Correspondent 


chooses to sign his name and address, 
he shall have such explanations from 
me as ought to make him blush cither 
for his own ignorance, or the vain 
attack he has made against. 

Sir, yours truly, 

John JIurridce. 

London, 21) th January, 1825. 


SHARPENING PENKNIVES. 

Sir, — I have perceived in one of 
your Numbers an inquiry as to the 
inode of sliarjiciiing Pcnkniv(‘s, 
^vhich is very well answereil in ano- 
ther place. ’ Whether knives, ruzorii, 
or any other .species of cilge-tool, he 
to he sharpened, it will lie foiiml a 
groat addition to the speed of tlie 
operation, ami to the keenness of the 
edge, to sprinkle a little crocus il/«r- 
tis upon the stone, together with the 
oil or other iliiid. 

I am, Sir, 

Your obedient servant, 

M. 


X.ZST OF NSW PATENTS. 


To James Dcykiii and William Henry 
Deykiii, of Birniiiiidiain, button -makers ; 
for their new-invented improvement in 
the munufaeture of cciiain military, 
naval, and other niiiforiii and lively but- 
ton.s. Sealed 2.'ird December — 2 months. 

To Daniel Stafford, of Liverpool, Gen- 
tleman ; for Ids invention of certain im- 
proiemeiits on carriages. SciUed 2Uh 
December— G months. 

To Samuel neni.son, of Leeds, white- 
smith, and John Harris, of Leeds, pajier 
mould-inaker ; for tlieir invention of 
certain improvements in niaehineiy, for 
the purpose of making wove and laid 
paper. Sealed Lsi January — G months. 

To John Hcatlicoat, of Tiverton, lace- 
manufacturer ; for his invention of eer- 
t.iiii iinprovciuents in machinery, for 
inakiim lace net, communly called bobbin 
net. Sealed 1st January— G months. 

To Picric Krard, of Great Maiibo- 
rongh-sPeet, London, musical instni- 
mcut'maker ; in consequence of com- 


munications made to him by a certain 
foreigner, residing abroad, for an imen- 
. tioii of certain improvements on piano- 
fortes. Sealed 5tli Januai y— G months. 

To Alexander Tillocli, of Islington, 
Doctor of JiUws, for his invention or dis* 
covery of an improumient in the hleam- 
eiiginc, or in the apparatus coimeclcd 
therewith, and also apnlieahle to other 
useful jmrposes. Sealed 11th January— 
G montli.s. 

To William Henson and William 
Jackson, both of Worcester, lare-maiiu- 
lactui'crs; for their iiiveiitifm of im- 

I irovemcnis in machinery, tor making 
ace or net, commonly called hohbiii-net. 
Sealed llth Januaiy— G inuiith.s. 

To Francis (Syhlion Spilshniy, of I.eek, 
county of Stafford, silk inannlactiirer ; 
for Ins invention of certain iniprove- 
nients in weaving. Sealed llth Janii- 
niy — 6 months. 

To Goldsworthy Gurney, of Argyle- 
street, Hauovcr-sqiiare, surgeon j for his 
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invention of nn iinj^ioved finfjer-keved 
innsinil iiistrumait, in the use of which 
Ji |K!rforni(‘r is ciiahled to hold or pro- 
iotif? the notes, and to inciTfi'’e or modify 
the tone at pleasure. Sealed lllli Ja- 
iniaiy — 6 nionths. 

To William Hirst, of Lced.s, cloth-ma- 
niihteturer; for his invention of certain 
iniprovenieiits in Mninning and .sliibbinff 
machines. Scaled 11th January— six 
months. 

To John Frederick Smith, of Dnnston 
Hall, Chesteiliehl,^ in the comity of 
D(M-by, Esq. ; for his invention of cer- 
tain im|>rovenients in the prcfiaration or 
maniitaclnre of sliver, or slivers, or tops, 
from wool, or wool and cotton, or other 
snilahle fihrons materials. Scaljid llth 
January— G months. 

'I'o John Frederick Smith, of Diinstoii 
Hall ; fdi his invention of certain im- 
])rovemeiits in diessint,^ and tinishliig 
woollen cloths. Sealed llth January— 
() months. 

To Joseph Locket, the elder, of Alan- 
ehester, engraver to calico and other 
jiriiiters, and copper roller maiiiifac- 
tuier; for his iinention of certain im- 
pniveinents in producing or mamdac- 
turiiig a neli or sloh in the roller, shell, 
or evlinder, made of e(qiper or other 
incta'l, Used in the printing of calico, 
imisliii, cotton, or linen cloths. Sealed 
14th January— 2 months, 

'Fo .lame.s Falconer Atlcc, of Mardi- 
wood, county of Southampton, gentle- 
man ; for his new-invented process, by 
which planks and other scantlings of 
wood or every deseripiion will be pre- 
vented from shrinking, and will be al- 
tered and mateiially improved in their 
duialiilify, closeiiessof grain, and power 
of roistiiig moisture, so a.s to render the 
same better adapted for &hip-building 
and other building purposes; for the 
eoiistructioii of furniture and other piir- 
]mses, .where close or compact wood is 
desirable, iiisomiwh that the wood so 
preparcil will become a new aiticle of 
commerce and manufacture, which he 
intends calliug “ condensed u:oo(l** 
Sealed llth January— G months. 

ToCicorge Sayncr, of Hnnslett, county 
of York, dyer, and John Greenwood, of 
Gomersall, in the said county, inaehiue- 
iiiaker; for their invention or certain iiii- 
provcnieiits in the mode or jnannerof 
sawing or cutting wood and timber by 
machinery. Sealed the llth January — 
(3 months. 

To 'riiomas Magiafb, of Dublin ; for 
his new-invented coinpositioii, to pre- 
serve animal and vegetable substances. 
Sealed llth January— G uiouths. 


To Thomas Magrath, of Dublin ; for 
ids new-invented and improved ap|)ara- 
tiis for condneting and eonlaining water 
and other fluids, and preserving the ' 
same from the eifects of frost. Sealed 
lUh January — 6 months. 

To John Pliipps, of Fpper 'riianios- 
sticct, in the city of Jjoiidon, stationer, 
and ( hristojiher Phipps, in the pa^i^h of 
Jliver, in the coiiiiiy of Kent, pajier- 
niaker; for ilieir invention of an im- 
provement or improvements in ina- 
ehiiieiy tor making paper. Sealed llth 
January— G mouths. 

To William Shelton Bnrnctt, of Lon- 
don-sfreet, London, merchant ; for his 
invention of a new mctliod of lessening 
the drift of sliips at sea, and better pro- 
teetimrthem in gales of wind. Sealed 
llth January— 6 mouths. 

To Jonathan Andrew, GilbertTarlton, 
and Joseph Shepley, all of Crumpsale, 
near Manche.stcr, cotton-s])inners ; for 
their invention of certain improvements 
in the construction of a machine used 
for throstle and water .^pinning ot thread 
or yarn, whether the said thread or yarn 
be fabricated from cotton, flax, silk, 
wool, or any otlier fibrous substance or 
mixture of substances whatsoever, which 
said improied inarhinc is so constnicted 
to perform the operations of sizing and 
twisting ill. Of otherwise removing the 
.superfluous fibres from the said thread 
or yarn, find is also applicable to tlic 
purpose of preparing a roniig for the 
same. Sealed llth January— b niQiiths. 

ToWm. Booth, of Coiigleton, county of 
Chester, gent., and Michael Bailey, of 
Coiigletoii, aforesaid, macliinist; for tlieir 
invention of certain improvements in 
spinning, doubling, throwing, and twist- 
ing silk, xyool, cotton, flax, hemp, and 
such like materials. Scaled 13th Ja- 
nuary— G mouths. 

To Enoch William Biulder, of Edg- 
bastoi),iiear Birniiugliam, cockTomuler ; 
for his invention of certain impruveiueiits 
ill cocks for drawing off liquids. iSculed 
IBtli January— G months. 

To William Church, of Birmingham, 
Esip; for his invention of certain im- 
provements in casting cylinders, tubes, 
ami other articles of iron, conper, and 
other materials. Scaled IBth January— 

G months. 

To Francis Melville, of Argylc.- .h-eet, 
Cliusgow, pianoforte-maker ; for liis in- 
vention ot ail improved method of se- 
curing that description of .small piano- 
fortes, commonly called square piano- 
fortes, from the injuries to which they 
arc liable from the tension of the strings. 
Sealed Ibtli Jaiiuaiy— 2 mouths. 
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INQUIRIES— ANSWER TO INQUIRY— CORRESPONDENCE- 


I N Q U I R I E 8. 

NO. 97. — QUESTIONS IN GUNNERY. 

1st. Allowing the bore of a gun 
to be 5-8ths of an inch in diameter, 
at what height must the powder in 
the barrel stand to carry one ounce 
of shot 30 yards, what height for 
45 yards, and what for GO yards, 
which is, I believe, the distance a 
fowling-piece is allowed tociUTysliot 
with truth ? 

2nd. AVhat powder is the best, and 
whether an advantage wmuld not be 
gained by mixing two sorts ? 

3rd. Whether the barrels of fowl- 
ing-picccs are made strong enough 
to lire with ball, tind, if so, what the 
diameter of a ball must be to a bar- 
rel of 5-8ths in diameter, and what 
quantity of powder will carry such a 
hall 50 yards, 70 yards, and 100 yards 
(which 1 should imagine it would do), 
measuring it in the barrel by the 
diameter of the ball ? 

4th. What description of barrel is 
safest, the common sort, or those with 
contracted breeches ? Also what ad- 
vantage the percussion-lock lias over 
the flint, w ith regard to safety ? 

I know^ not whether it is particular 
what sized shot arc used; but, to 
prevent mistake in the first question, 
suppose No. 4 ; if it is particular, it 
may he as well to mention the charge 
for an ounce of three or four difier- 
cut sizes. 


NO. 98. — ENTOMOLOGY. 

What will be the best method to 
preserve a collection of dead insects 
from the depredations of live ones. 

Insectum. 

■ 

ANSWER TO INQUIRY. 


NO. 82. — ^WHITENING BRASS WORK. 

In answer to Iiuiuiry No. 82, 1 beg 
to bay that I have fre<juently boile<l 
Brass-work white, with tin sliaving>, 
a few grains of tartaric acid, and an 


equal quantity of orgal, with soft 
spring water, m a brass kettle. The 
lirass should he kept covered wdth 
w ater, and sullored to boil about half 
an hour, till the colour required is 
obtained, and then immersed in cold 
water immediately, and washed off. 
The solution will he good for three 
or four times, by adding each time a 
little more of the acid, but is highly 
poisonous. 


CORRJiSPONDENCE. 

“ A Young Mechanic’s” Plan for up- 
holding the Intcic.sts of the Working 
Classes, would, in our opiniou, be sub- 
versive of one of the greatest encourage- 
ments to industry — tlie liopc of a«lvance- 
ment. We admit that they might and 
ought to turn, to far greater account than 
they do, the resources which they ])os- 
sess within themselves ; but w'e are con- 
vinced it is not by so federative a systein, 
or by sucli a deviation from the li)ng-e.\- 
isting course of things us he proposes. 
In a short time he will probably sec these 
resources brought into eflicient oi)cr€«ion, 
in a maimer which, while it will only 
make the most of things as (keij are, 
will accoinplUh all the good which he 
contemplates. 

Mr. Rrougham’s Pamphlet on the 
Education of the People shall l)e the 
subject of an article in our next. It 
should, in the meanwhile, be purchased 
and read by every one wlio Inis the good 
of the working classes at licart. The 
profits of the pamphlet arc devoted to 
the London Mechanics’ Institution. 

G. II. 1). will find tlie information re- 
specting Regnier’s Dyiiacroinctcr already 
given, p. 20t), vol. /. 

Coiiimunications received from — X. 
Queer— S. Ninian— li. P.— An Old Siib- 
.scriber— Abel Handy— W. U. D.— Joshua 
V,— U, R. — Hamilton Roger— Minimus — 
A Country Smith— D. E.— Inquisitor— 
F. N.— A Constant Reader (of Rclfastj— 

u. w. s. 


Communications (post paid) to bo addressed to 
tin: Editor, at tlio i*iililis]iors’, KNICillT and 
LACEY, do, Puternoster-iovv, Luiidoti. 

Xh'inted by J3. Bcnsi.uy, Bolt-court, Elect-street. 



jntctanits’ inasa^tm, 

MUSEUM, REGISTER, JOURNAL, AND GAZETTE. 


No. 7S.1 SATURDAY, FEBRUARY 10, 1S25. [I'rico 3rf. 


s T li A M -A N D -AV A T E R.w U K E L. 


Fig. 1. 



Sir, — I liavc taken llie lilierty of 
sul»nilti)i!( to your notice, unil to 
lliat of your able Correspondents, a 
rough bkclcli and description of a 
Steain-and-Watcr-A>'heel, which I 
have liad in contemplation many 
years. 

Description. 

Fij?. 1 i« a side-view of tlie wlicel, 
the rim of wliicli is hollow; at Cipial 
distances, marked ooo^ arc openings 
VOL. HI. 


through both sides of tiic wheel, into 
whudi are introduced brass cases, well 
titled and secured, for brass cocks to 
move in. The arms of the wiieel arc 
hollow also, and into each is a sepa- 
rate opening, ns at aa^ communicating 
with the rim; the circnlH.' part, hb, is 
turned true on the face; ai. C is a perfo- 
i-atioii through the axis, tiie other end 
of which vvorks in a stutling-box at D, 
%. 2, within the condenser. Fig. 3 is a 
strong brass washer, tinned true on the 
face and edge ; at £ there is an opening 
z 
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quite throuRh : the space luarkcjl at V presseil by a Iioop-platc roiniil the box, 

is only an inuented archw.iy, ihn»ni!:h (}, by screws through the Hanrh on tlie 

■which (when the wasiier is hrouffht box, to secure the face air-tiglit. At 

against the face of the wheel to the fig. 4 are the Jiand-peering. Instead of 

ionespomliiig dotted spae»‘s and let- water, I propose making use of oil, as 

leis'^ the .steam escapes into the con- there is no waste. U,tig. '2, i.s a cistern 

<leii'*er. 'I'lie romid metal box, fl, rtg. containing oil, by .sending the fluid to oi- 
ls turned true on the insidi’, and into it from which the machine may be regii- 

5.S introduced the above washer, which is lated to different powers ; the cocks on 

€lo.seil against the face of ilie wheel hy the edge of the wheel will empty into 

screws through the back side of the box, the cistern, and by’ the same liicaus 

<'ominnnie:itiiig with the boiler by pipe steam may be put into the wheel. At 

1*. At UK are flanches on the box, X, fig. 2, is a tooth -wheel, round which 

G, and ai.so on the wheel, at I ; into a is a hrnsli, similar to a wind-inilt. 

recess, against the wheel, a skin is 



'i'he operation is as follow.s Sup- wheel in the direction shown by the 
po.sing tne machine to have been at arrows ; ojieii the condenser and take off 
work, all the cock.'a would lie .shut the brake ; the .steam will now pre.ss the 
on the ri.sing .side, which must now bo fluid in succession into the vacant spaces 
opened ; slide back the guide-plate at in the top part of the wheel, where a va- 
Y, fig. 4, and open the cocks, and the ciium is regularly forming, a.s they pass 
whole sfiace on tlie ton of the wheel the opening to the condenser on the 
above tlie fluid, marked tiy a dotted line, rising side. I conceive the friction to be 
li L, flg. 1 , will be open ; put on thesteain, trifling to what one might imagine from 
and open the cocks on the edge of the a superficial view, by reason of those 
wlu?el, to let out the air; close the parts being constantly enveloped with oil. 
€ock.s, and condense the steam. There 1 calculate upon a very slow motion, not 
is now aracuum formed in the top of the to exceed a .space of one foot per second, 
.wlieel; close the cocks at Y, fig. 4, and 1 am, iSir, your humble servant, 
adju.st the giiide-piate; again put on the A Yorkshire M illek. 

steaij }4 *utrl the fluid will nsc in the Kear9arnsby> Da\l 9 th, 1824. 
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P. S. If you think it can be ren- 
dered ur^efiih I would thank you, or 
any of your able Correspondents, to 
give tile cflective power of this ma- 
chine by (laid alone, when filled to 
one foot beneath the centre. The 
given dimensions are — diameter 12 
feet, the rim two feet square, anus 
3 inches by 24, and length two feet 
six inches (witliin), and the size of a 
boiler adequate to supply it with 
steam ; also what power the steam 
atlds to tlie machine, in addition to 
forcing the steam into the vacuum, 
and furnishing means for that va- 
cuum, according to the speed before 
hinted at. 


CLOCK WITHOUT WHEELS. 

Sir, — From the effects of custom 
and the association of ideas, they re- 
turning daily in the same order, it 
rarely occurs, in the ordinary concerns 
of lite, that more than a superlieial 
review of tilings is taken by the mind 
at the mention or even sight of what 
daily comes under notice, although 
much science and great ingenuity 
may be connected with it. Thus the 
barometer is hung up in almost every 


house, and constantly inspected by 
thousands, who are no more excited 
to inquire after its cause and modes 
of action, than about the circulation 
of the blood in their own body ; they 
consider it, and all tliat belongs to it, 
hut uiiity of material, as much as 
the poker at the fireside. The clock, 
ill like manner, has its machinery 
treated as almost a hidden mystery, 
or as if it had the power of creating 
time by its wheels ; the ciiinbcrsomc 
weights, wliicli are the life and power 
of the whole, scarcely ever inducing 
one rational idea to be passed upon 
them, or other than that the clock 
will not go without them. 

Now, Sir, I wish to call the at? 
tentioii of some of your ingenious 
readers and writers on mechanics, 
respecting these same neglected 
weights, to know from tliem if it be 
not possible to do away with Messrs. 
Wheel and Co. altogether. 

The principle I go upoii is, that 
any thing in a state of constant and 
umforiu motion indicates tin^, how- 
ever elmusy its construction may be, 
as well as the most delicate and sightly 
piece of mechanism. The eiiual and 
sdtei'uate motiou of a rocking stone, 
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wore i I possible for one to move of 
itself, ooiild not be exoooded as a 
linie-kocpor by the bcstobronoinolor; 
and, as power and motion are always 
ooinoidcntal, indiocs oould always be 
attjiclie<l where those exist, for the 
pui*pose of showinef i' l eater and less 
periods of time. The clock -wei^dit 
may be considered in the lii^ht of a 
sell‘-Mi()\ini»’ power, and the principal 
use of all the machinery of the 
clock-work is only to regulate the 
descent of tlic wcii^ht. Query — Js 
it not possible to cause a weiufht of 
this kind to fall 0 (piably, arnl with 
no j(reater velocity than that of a 
clock -weight, without the host of 
comjdicated appendages wliich go 
towards the construction of a clock? 
and if so, how' much simpler, more 
indepeiidciit of change by weather 
and climate, and more correct for 
astronomical calculations, ^v•ould not 
such a time-keeper be for the study 
anil the laboratory than any clock 
now in use ? 

As the machinery of a clock retards 
the weight, end inakes it descend 
cipiubly, it is possible to get a falling 
body under this species of contriil ; 
and were the cord aitaclied to a fall- 
ing bod y» wound round a revolt ing 
cylinder only, the descent would he 
retarded, anil more so were it wound 
round two such cylinders : the me- 
dimn the weight might he made to 
fall ill, would also retard the inolioii; 
and even in air advantage could he 
taken of the extent of surface and 
.sliape of the weigJit. Many con- 
trivances, it is presumable, could be 
resorted to for the purpose, which 
the mechanist is well aware of, to 
regulate the descent and limit the 
space ; while an index-hand, pro- 
jecting from any part of the weight, 
and pointing to a scale situated ver- 
tically beside it, would tell hours 
and minutes us correctly as the hands 
of a clock. 'Fo avoid the errors in 
time attendant on drawing np the 
weight, any watch, heating seconils, 
would give the number of Seconds 
on the index, to which alone, of the 
entire scale, the gnoincu should he 
drawn up to. 

Should these spccu1ation.s not he 
unw'orthy a place in the Mechanics* 
Magtizi&g (to which 1 am indebted 


for much information), your giving 
them publicity in one of its pages 
will oblige vour constant reader, 

C. D. Y. 

November 20tli, 1324, 


IIAIL-ROADS. 

Sir, — In No. 7d, page ,308, your 
('orrospondent (J. V.) endeavours to 
remove a doubt of mine, eommnni- 
cated in No. 73, but his observations 
do not apply to the subject. 1 am 
w'cll a\var<‘ that upwards and down- 
wards are merely relative terms, and 
that SI body continmdly impelled in 
any direction whatever, by any given 
force, will coJitiiiuidly increase in 
velocity, just the same as the motion 
of a falling body is siccclcrated by 
the constant r.ction of the power of 
gruvitiUionuponit : but wlmt puzzled 
me simply related to fricliou. How'- 
ever, from a more attentive perusal 
of the 'J’reatise upon Kailwavs, and 
from what is contained in the suc- 
ceeding Number to that which occa- 
sioned my ditliculty, 1 mwv acknow- 
ledge that I was under an erroneous 
ijuprc.ssion; for, in No. 7-, it is slated 
that the friction is ci[uai in ci[ual 
times, and, thcrcfoiv, if the wliccls 
of a carriage make sixty evolutions 
in a minute, there will he no more 
friction in that time than if they 
make only thirty, or twenty, or any 
other number of revolutions, in a 
minute ; from whic’.i it is evident 
that t lie friction of each revolution 
diminishes in the same proportion as 
the velocity increases. If this be 
true (and *I iliink, from what has 
Iieen said in your iutcrcsthig Maga- 
zine, there is great probability of 
Us being so), then llie power re- 
ijuired to impel a carriage on a level 
road or railway, ivill he in propor- 
tion to the time, let the velocity he 
wliut it may. 

1 remain, Sir, 

Vour obedient servant, 

(i. W. 

Norwich, Fch. lOili, 1325, 


WHEEL, CARRIAGES. 

Sir,— I met with, very lately, a 
speciiicatiun of a patent gbtui^ed by 
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Mr. Ackerman, live or six years aifo, 
ior an improvement in four-wheelctl 
carriages. The invention appeariMl 
to he of (Tennuii oriiifiii. It consisted 
in an application of tlie axles of the 
forc-whcels in such a manner that 
the lower carria^^e (to which, by the 
corninon inode, the fore-wheels are 
attached) is totally unnecessary, and 
olferinff apparently considerable ad- 
vantages in not <mly rendering the 
draught easier, by permitting the 
fore-wheels to be of greater diameter, 
hut by placing the “ line of draught” 
nearer to the axis than is practicable 
hy the old method. In addition to 
tliesc improvements, the patentee 
contcmplateil a reduction in the 
weight of the carriage, and also an 
increased security, from the points of 
bearing on the ground being much 
nearer to the centre; of gravity in case 
of turning the carriage. As 1 am 
building a chariot to run in a very 
hilly country, and over bad roads, I 
am anxious to adopt any improve- 
ment that may be advantageous ; and 
sliould any one of your nulnorons read- 
ers have put the almve alterations to 
the test of practice, I should feel 
much obliged l)y a candid opinion as 
to their merits or otherwise. I pre- 
sume that their adoption in the nie- 
tn)p oils would be a matter of course, 
were the i)ateniee borne out in all the 
advantages he promises by the test of 
experience. 

1 am. Sir, yours, iki'. 

Fore-wheel. 

Leeds, Keb. 5tli, lrJ25. 


• SOl'R IJEER. 

Sir, — ^Tlie smallcht chemical pro- 
cess for the ])rcservation of beer, 
cyder, Ac. from becoming Hat, ami 
thence acid, must ])e iiiconveuienl to 
servants ; but the views of iMr. Joyce 
may be much more simply attained 
l)y placing in any cask (»f cyder, 
beer, which inay be subject to 
bei'ome acid, sonic, pieces of N»hiU;n- 
ing or puriri(;d chalk in muslin 
bags. If acid formed, it would act 
upon chalk ; carbonic acid would be 
cvidved, as IMr. Joyce proposes, 
which would make the drink plea- 
sant, while it preserved it also, and 
the alkali of the chalk wouhl 


correct the acid precisely in the 
degree in which it formed, ” of 
which the point of saturation,” iMr. 
Joyce expresses, “ is at tended with 
no small dilliculty.” Chalk iloes 
not dissolve unless brought into 
action by the prehcnce of a<‘id, and 
it cannot, therefore, be made use of 
in excess, or prove injurious to the 
kidneys, in the inamier of all the 
other alkalis. All hard water contains 
a solution of lime, and hence, taking 
Nature as a guide, tliere cannot be 
either trouble, uncertainty, or danger, 
from such a practice. 

1 am. Sir, 

Your obedient servant. 

Tyro. 

CHLORINE. 

Sir, — Having my pen in iny hand, 
I will iiinuire, through your JMagu- 
ziue, whether the formation of Chlo- 
rine (ias docs not take place on mix- 
ing oxide of manganese with muri- 
atic acid, in eonsequenee of tlie 
metal giving out its oxygen to form 
water with the hydrogen of the inu- 
riutie acid ? 1 asked a elicniical gen- 
tleinun this (|iiestion, w’hen he replied 
that he was not aware the formation 
of chlorine could be so easily and 
clearly uccounlcd for; but he did 
once pass the muriatic acid gas, in a 
dry state, over oxide of inaiigaiicse 
ami chlorine formed as in the eoni- 
moii method of applying the oxide 
to the li<[uid acid. " The lamp of 
Professor Dobereiiier acts in this 
maiiiier. Platinum (spongv) is found 
to ha\e the. power of causing a cur- 
rciil of hydrogen gas, passing upon 
it, to unite with the oxygen of the 
atmosphere, it has also been ap- 
plied by J)r. Turner, of b]diuburgii, 
ill this maimer, and found mostii.^e- 
fiil for all purposes of eiidiomctry. 
'^I'he gentleman above alluded to hud 
no opportimily of perceiving whether 
there was any light produced in the 
experiment, which would at once 
decide the (luestioii. Such an expla- 
nation, if it can lie. proved to be ac- 
curate, ivould clear up much uncer- 
Uiprty in chemical science. 

m * * * 


Temple of Tyromancy. 
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PROFIT AM) DISCOUNT. 

Sir, — 111 my last ronnnuniratioii I 
{iroiiiisi'd to send, fur insertion in }(>iir 
valualile miscellany, a lew rules re- 
latin^ to I'nifit and Diseuunt ; 1 now 
l)e»- to submit fur ]>ublieation the Ibl- 
low’iii^ rules, which are quite new, as 
far as 1 know. 

Let C represent the sum the goods cost, 
S the sum sold for, 

R the rate of profit, 

1) the rate of discount. 


Then it is evident that CR will repre- 
sent the prolit, and C + (dl will be the 
amount of tlie cost and prolit, and SI) 
will represent the discount; therefore 
will be the amount remaining 
after the discount is taken from the 
sum sold for. Now, as this last (S— SD) 
will leave the. and profit, it is 
evident that C+X‘R must be equal to 
S-sIjT C + CR - S -Sp. From this 

Equation the four following rules are 
easily derived : — 


Rule lat - - = S. orT^ J?! :K+ ^ :: C : s, 

nule2ml - - = R, orC ; r^oiTsl_C;;l :R. 

Rule 3nl - - = (•, onrTl) : T-J)' :: S ; c. 

R + 1 

Rule4lU - - = S : S-R+i, xC ;; 1 ; 1). 


As all your readers may not under- 
stand the rules expressed in the alios c 
characteis, 1 shall set them down in 
the cumiiion inaiiiier as jdaiuly as I 
am able. 

Lt Rule. — As the difference between 
unity and the rate of discount is 
to the amount of unity added to 
the rate of profit, so is the cost 
price to the selling price. 

‘2nd Rule. — As the cost price is to the 
difference between the cost price 
and the product arising by multi- 
plying the sum at which the sale 
must be made by the diflercnce 
between unity and the rate of dis- 
count, so is unity to the rate of 
profit. 

3rd Rule. — ^As the amount of unity 
added to the rate of profit is to the 
diherence beiwecii unity and tlie 
rate of discount, so is the selling 
)irice to the cost price. 

4tli Rule. — As the selling price is to 
the difference between the selling 
price and the product arising by 
' multiplying the cost price by the 
sum of the rate of profit added to 
unity, so is unity to the rate of 
discount. 

Perhaps an Example may be. deemed 
nece«>sary ; therefore, first, suppose an 
article cost aOA, on whirii it is wished 
to make 7) per cent, profit, what must 
the selling price be so as to be able to 
allow 3 per cent, discount ? 


lly using the fir**! rule it will ap))ear 
that of). 1 1 ‘2, iCc. or .').*»/. 5^.v. 2 ijd, i>» the 
sum at w hich tlie aiiitle must be sold; 

for-- ” .'■>.'>.412, Hv. the 

selling price. 


I would give an F.xample to each of 
the. Rules, but 1 should, perhaps, be 
occupying too much of your columns, 
and therefore leave the reader to his 
amusement in bis own way. 


1 remain, Sir, yours, &c. 

iVf. W. 

Fenchurch-street, Jan. 3, 182.'). 


ON THE STRENGTH OF ROPES. 

BV M. DE REAUMUR. 

{Conchuh'fl from onr last.) 

Experiment .^.— T innde a cord of six 
threads; it ought at leuNt to have sus- 
tained 3fillis. if the stieiijdb had been 
equal to that of the sum or the threails, 
and this cord broke with a wi-iuht of 
31 lb.s. 

Kxpkui MF.NT fi.— A cord often th reads , 
very well twisted, which sjionld at least 
have .sustained fiOlbs., if its force had not 
been less than that of tlie sum of tlie 
tlireud.s, bi-oke on being charged witli 
fiQlbs. 

Experiment 7.— Haring made a cord, 
by doubling tlie longest of the two ciida, 
which I had left of the preceding cord, 
as it was composed of ten threads ; we 
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Nft! tiiat 1 fi cHirdol’ tvvj'iily tlirffuN, 
which coiiM not ciin y los ih.in UOlli.. 
without hciuu weaker tliun the sum of the 
lliivails, and ought to carry lOOlbs ,11' its 
strength was not diniitiished by the last 
tvvisiing. A weight of t()Ii)s. lu'oke this 
cord; its strength was therefore dimi- 
nished by the List twisting. 

Kxpr.iii.MEN i' Another cord, of 2>i 
tlireads, which would at least have borne 
Jdyihs iftlie twisting had not diminished 
the strength of the cord, was broken by 
a weight of b'Jlbs. I made* several other 
ex|>ei irnenls, which iiad tlies.inie results^ 
and which, Iherefoje, it would he use- 
less to stale. Lest it may In; imagined 
tliat tlu‘ cf)rds wliieli 1 made were t(»o 
miieh or loo little Iwish'd, and that per- 
haps the sann' e.Mvct does m»t h.ip|)en 
nifli ti-ie eords of thread or henip made 
bv the roj>e-maKers, I made a trial of 
these last. Among the xarimis experi- 
ments wbieli I niedmi them, I shall con- 
tent m)self with relating the two follow- 
ing, heeanse all the others have had si- 
milar results. 

Kxphui vies t 1).— Itook a small hem|>eii 
coid, very well made i»v a rope-maker ; 
it consisted of three other smaller Ci)rds, 
each of whu'li was eonj posed of two 
coarse threads of lumip ; 1 call those 
threads wdiieh aie not made of other 
smaller eoi'ds, l)iit are einnposed of di- 
vers lilaiiieiits of licinp or llax; hiwing 
fixed a tveight of .'lOHis. to the cord just 
iiientioned, it broke in an instant. As 
it seemed to me that this coul ought to 
have been .stronger, 1 suspended after- 
w.iids several weights to the longest 
end that wms left; it sustained 721hs., 
and broke on Ijciiig ehaiged with To Ihs. 
'J'o know if the .sum ol the forces of the 
three Tilth' cords wiiieli composed it 
WMS greater than its strength, 1 im- 
twisted it, and h.niiig tried thestrenglli 
of the.se little eoids by diilerent weights, 
I found that one hiire 27 Ihs. without 
breaking, the other .'Ulbs., and the last 
li.'ilh.s.; the sum of the strength of the.se 
three, eords was therefore at least equal 
to tlilit which IS rcMiuired t<i a weight of 
Da Ihs , yet the cord wliiihtliey nmipo.sed 
liad tirst broken at aO lbs., and afterwards 
at 7 a lbs.— its strength was thercloremucli 
levs than that of the sum of the llm'ads. 
As to the rest, it must he observed, that 
ii I had sought tlie strength of the two 
threatls which each of the three little 
colds was compo.ved of, the sum of the 
forces of these two threads would per- 
haps have been fouinl h'ss than that of 
the little eonl wliieh they composed; 
and that, by a reason particular to cords 
which are iiiadeof tilan.enis .shut ter limn 
tiu' ccH'ds themselves, which is, that 
each of the (ilameiits cannot exercise its 
whole St length, unless the resistance of 
the fiietton, which it must overcome to 
slip, does not surpass tlu' power which 
this filauieiit has to su&taiii a weight. 


Nowii often haiiprus tlial. llu; thvead.v are 
not enough iwi Ml ed,hecan.-e ilw tilameiits 
of hem|) or liax which compose them 
cannot slip so easily as not lobe broken; 
hnt will'll we make a cord, for exam-.# 
pie, with two or three of these threads, 
the new twisting which is given them 
adds to the rtlaments which compose 
them what they want of triction, and 
allows them to nc broken by a less force 
than is necessary to make them slide, 
each filament being more easily broken 
than (li.seiigaged from those which en- 
compass it. The .strength of a twisted 
cord will ill way .s he less than the sum of 
the forces of the tlireads or lilaiucnt.'f 
wliieh compote it. 

K\pf.iiiment 10.— Another cord, pretty 
near the .'<amc thickne.ss with the pre- 
ceding, will also serve tor a new proof. 
It .sustained a weight of 70lbs., and 
broke about the middle by u weight of 
72 lbs. I fastened a weight of 75 lbs. to 
the longest hit that remained, ti^ see if 
tlie cord had not broken in a place iimch 
weaker than the rest; but it could not 
sustain tlie weight of 7a lbs. Having 
sought separately the strength of the 
three little cords of which it was made, 
the lir^t bore 21 lbs., and broke with 
2illbs. ; the second boic 28 lbs., and 
broke with 2D lbs. ; the third sustained 
.'10 lbs., and broke with ‘M lbs. The sum 
of the stiengtli of these three little cords 
was, therefore, at least equal to fc2Ib.s., 
and con.sequeiitly greater tlian that of 
the cord made of them by a weight of 
71 JIks. 

There is no doubt but that the cxjieri- 
ments which I imuie would have .siic- 
ceeded in tlie same manner iipoii tiiicker 
cords; the greater number of thread.s, 
or of small cords, cannot make any al- 
teration; hut the experiments would 
ha\ e been much more dilUeult to execute, 
and the jireceding arc .suincicnt. 1 shall, 
however, relate one which I made with 
a bit of silk, such as is commonly used 
for sewing ; notwitlistaiiding the small- 
ness of this sort of cords, we may 
compare it to tlie thickc.st cables, if we 
only consider the number of single 
threads which compose it. "I'lic threads of 
this hit of .''ilk were exceedingly line ; it 
al.'^o contained a much meater uunibcr of 
lilameiits tiian the bits which 1 have 
spoken of ill the ** Kxamiuation of the 
Silk of Spiders;" for having separated 
itviith great attention and uatience, I 
divided it inloH.12 single threads, whereas 
1 never found hut 200 threiuls in the 
others. If there were any mistake in 
this calciilntioM, it could he only in 
making the number of thre ads lcs.s than 
it really was, beeaii.se it might easily 
happen tliat the extreme tineness of these 
tliretuls might make me sometimes take 
two for one; but thi.s number cannot lie 
too great^ because I never counted one 
tlireail without separating it well from 
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the others ; I had aNo the |iieraiili»ii to 
(Mil it alter haviiiii counted It, tor li-.u i 
s'unild iiialie a (Kuihle work oCit. 'J'hese 
threads composed two ditierent little 
eorifs, i\h'ch heini; twi.sted about one 
another, made the hit of silk. Haunt; siie- 
eessivels tixeddiil'cieni weii;hts to this bit 
of silk,!' found tliat it comiuonh sustained 
r»lbs. for .some moments, alter wliieli it 
broke ; butitwas'cldoin stioni;i‘iioimh to 
bear 5.^ Ills., and m ai;reai imniherofexpi'- 
liiiients it was n. t aI)o\e once or twice 
that .5] lbs. did not break it. Haviiii; 
afterwards examined the stren^th of the 
threads which eomnosed this iiieee of 
silk, I was coiivlnceu, by several experi- 
meiits, tliat the weake.st could sustain 
a drachm without breaking, and the 
strongest a drachm and a half. VVe see 
theretorc, that if these threads are niiich 
liner than those which 1 spoke of in the 
“ Examination of the Silk of Spiders,’* 
they arc also much weaker, tor tliose 
sustained two drachnns and a half. Since 
these thrrad.s bore at least a druchin, and 
the strongest— of which 1 found a much 
greater numher than of the weakest— 
bore a drachm and a half, it i.s eiident 
that 1 am nut too favouralde to tlie sum 
of the forces of the thread, when 1 tak(^ 
one drachm and IH grains for the mean 
force of each thread ; and, according to 
this supposition, the sum of tiie forces 
of the thread wliich compose this piece 
of .silk \va.s 1040 drachms; or, dividing 
this .sum by 128, to reduce it into pounds, 
the sum of the forces of the threads was 
8 lbs. 2036. Now we luuo .seen aboie, 
that the silk did not, in general, siiNtaiii 
above 5 lbs., and but seldom .^i.^lhs.; its 
force wa.s, therefore, eoii.iidci abl y Ic'^s 
than the sum of the thread.s. If we had 
taken the force of tlie weakest threads, 
which wa.s a diachin, for the true force 
of each thread, the sum of tlie forces 
would have been 832 draelims, that is, 
h'^lbs., and consequently gi eater than 
that of the bit of silk. 

We may, therefore, certainly coneliide, 
from all tlie.se exiieriinents, that the force 
of a twisted cord is Icn.s tlian the sum of 
the forces of tlie threads wliich eoiii|Kise 
it ; but it is not pos.^ihlc to determine in 
what proportion the twisting dlinini''he.s 
it, beraii.se this diniiniitioii depembs upon 
a great number of iriegnljuitie.*^, each of 
which may be eomhiiied in many dif- 
ferent niJUiners. *rhese e.speriineiits teach 
us, at lea.st, that when we can employ, in 
a convenient manner, niiiny little cords, 
and can stretch them e(|ually, the.se little 
curds would be in a state ot produeing a 
greater effect, or of resisting a greater 
etibrt, tbaii aeablecoiiipo.sed of all iIknc 
small cords would be. Liisl ly, if we can- 
not decide what the .«‘trengtli ot a calih' 
is, we imiy decide wliat iire the. limits 
of its strength, by .seeking what the force 
of one of the small cords is which et»iii- 


pose it, .md by exatniiiiiig what is the 
miinlier of IhchC cords; since w" hate 
seen that the foiee ol the eahle is less 
than tlie sum of the forces of ail these 
cords. 


A HINT TO PIMILISIIERS. 

Sir, — 111 tlie course of reading 
foreign works I have found consider- 
ahle convc.niciiCL* in the mode almost 
universally lulopted abroad, of at- 
taciiiiig maps and plans by blank 
leaves, so tliat the eifgcs of the maps 
and plans may lie clear of the leaves 
and cover, whether the book be 
open or shut. This mode is rarely 
followed in this country ; hut, with 
all respect for the judgment of pub- 
lishers, I venture to give my humble 
opinion that readers in general would 
he very eonsiderably cuiivcnieneed 
by tlie adoption of such trifling al- 
teration. V ou, Sir, must have often 
ohser^’cd that this mode gives the 
reader tlie full use of every part of 
a map or plan, without the continiiul 
occasion for lifting the leaves, and 
even without opening llie volume. 

Accept iny best acknowledgments 
for the pleasure and useful kiiow- 
Icdgt! received through your valuable 
Magazine, by 

Your constant reader, 

Z. 


M(>RTAK.S. 

Sir, — Being engaged in a subject 
interesting to Mechanics — llie study 
of (Calcareous (Cements, 1 should feel 
obliged if you would commuiiicute 
to your numerous readers my wish 
to po.ssess a few speeiniens of ancient 
Mortar, of extreme hardness, and 
which must be such as to resist any 
impre.ssioii of tlie linger-nail. The 
size of an apple will he quite sufli- 
cient, and if any are sent that are 
interesting, a correct analysis shall 
soon he sent of their ])roperties, for 
insertion in your useful work. 

1 am. Sir, 

Your constant reader, 

A SuuscaiDEn. 



( ) 


EXTRACTION OF THE SQUARE ROOT 



Sir, — ^Thc diametev and periphery 
of a circle, witli ihe side of a square 
which sluill he e(pial in area to tlie 
circle, arc lines incoininonsnralde to 
each otlier; it would he therefore quite 
a hopeless speculation to attempt 
expressiiii*’ their proportions in our 
conunon arithmetical notation. The 
decimal fraction, .3,141592(;5;358y, 
8ic. has been carried on to thirty-six 
places of decimals hy the celebrated 
Van Culcn, in his attempt to find the 
leiiirth of the periphery of a circle, 
the diameter of which (s unity ; hut, 
if he had continued his extractions 
until they etpialled in len^rth the dia- 
meter of the orbit of JSaturn, the 
fracthm would still he hut an ap- 
proximation to the truth. 

Permit me to lay before you a 
diajfram, which, if perfect, would 
i»i\e, if not the exact truth, the 


nearest approximation to it yet made, 
lieiu" a youn^ <(coinetrician, it may 
he presumption to aspire to perfec- 
tion, hut such is the idea 1 would 
wish to inculcate. 

If we take tlic fraction alluded 
to, namely, 3,141592()5.35,‘>, and 
multiply it by itself, a part of the 
product will he a surd iiumher, the 
true square root of xvhich can nc\ cr 
he extracted perfectly hy any arith- 
metical prt)ccss, tin* product will he 
y,S(WG0 14010i)0()577.3J)888 1 . 

Observe, the lerminatinij; fissure of 
the oriirinul fraction above is too 
j^rcat, hciiifif snhstitnled for S.9,whicli 
would he minus ; therefore, as the 
root is i,^rcater than truth, the sijiiare 
inuht also he jrreatcr ; let ns cut off 
the ten decimals on the rii^ht hand, 
and retainim*' those on the left, let 
us extract the scpiare root. 


y,8f),f)(>,ai,4(), 10,90 (0, 1 H592G5 
Cl .80 
C24 25% 

C28I 10004 
()282o ;372 :ho 
()28.309 5821510 

028.3182 1CC72.990 

C28.3181C 410C()26(K1 

C28.318525 3.3(17 152400 

225559775 



KNTllAJn'IHN UI’ TilK S»il ARK RdOT — i>AN[> CLOCK. 




^^V huvo now ol»ljrii\(Ml iiiiu* tiy;nri's 
of tiu' root with a nMoaiiulcr whicli 
would fi^ivo the next (|uotient iii^urc 
^,n*eater than ,'1, if we could express 
it. We are now as inucli at a loss 
as ever to express the leiu^th of the 
periphery in aritliiiietieal terms ; but 
we arc told by Jhiclid, that a perpen- 
dicular let fall from any point in the 
periphery of a semicircle, w ill l>e a 
mean proportional between the two 
sei»inents into whi<*li the diameter is 
divided hy the iniersectioii of the 
]>erj)endieular. Now, we have every 
reason to think that 9,S()})d()-l-10il() is 
the true (piantity, the scpiare root of 
which is the perij)hcry of a circle 
which has unity for its diameter. 

Let us <lividc 

’ :,=4,9JdS0i>>(Mr>: now. 


on reference to our diai»Tam, we find 
the line AB the diameter of a semi- 
circle, and it i» <livided at E into 
2 + 4,y;i48()22()43 ; and from the 
point F, in the periphery, is let fall 
the perpendicular line fK, dividinii^ 
the diameter into two scfifinents ; 
therefore the perpendicular EF is 
the true t^eoiiietrical mean propor- 
tional between the tw'o segments, 
or, in other words, the true ami 
perfect square root of their protluct 
9,S(j9()()44l)9(), which, if w'c attempt 
to extract arithmetically, wc shall 
obtain a circulatino' decimal which 
can ne\ cr terminate. 


M'e have now,' iii the perpendicular 
line ICF, the rectilineal magnitmh; 
of the periphery of a circle, the dia- 
meter of which is unity, and w’c have 
that unit in one of tlic six equal 
parts into which a portion of the 
diameter is divided, of wdiieh AE is 
two, therefore two diameters ; the 
parallelogram, ECilll, has tw'o peri- 
pheries ill length, and its altitmle is 
two diameters, therefore its area is 
eipial to that of the eirele wliieh has 
four for its <lianictcr f for half the dia- 
meter, miillijilied by half the jieri- 
phery, gives tlie area of tlie eirele. 

We learn also from Ihiclni, tliat if 
wc produce the ba.se of a parallelo- 
gram, and a<ld to it its altitude, liieii 
biseetingr the whole line, and makin*; 
one lialf of it radius, describe a semi- 
circle, the ])L*riphcrv shall cut a per- 
pcmii<‘ular line raised at the point of 
junction of the base ami altitude, 
which line (.li]K,soeut at K) shall he 
the side of a srpuire eipial in area to 
the purallclogram. By such means 
(he square, hjKLM, has’beeu formed, 
ami therefore may be demoustralcd 
to be equal to the parallelogram ; 
but the parallelogram w as made e([ual 
to the circle hy construction, there- 
fore the scjiiare is equal to the circle. 
Jf wc multiply the sipiare of the 
diameter by oue-iourth of the peri- 
phery of unity, w’i‘ obtain the area 
of the circle /therefore, 


3,1415!)2()5 _ 
4 '- 


, 7 ^ 53 ^ 81 620 , 


7853981625 x 16 12,5663706 = area of circle, 

2 peri. 6,28318530 x 2diam. — 12,56o3706 = area of parallelogram, 
rside 3,544 + x 3514 + = 12,5663706 = area of scpiure. 

The radius of the circle i.s 2; the diameter 4. 


I fear I have worn out your patience, 
but hope that I have made myself 
umlei'Atood. Should you deem this 
elTiision of an untaught philosopher 
worthy a place in your very u.-(*ful 
publication, I should feel pleasure in 
seeing my Iminble name appear us 
one of your contributors. 

I tni-st some of your enlightened 
Correspondents will favour us with 
their opinions. 

Richard Dowdex. 

Cork, September 1, 1B24. 


SAND CLOCK. 

Sill, — A Correspomlent in your 
74tli Number, subscribing bimstdf 
(I I). W S, and dating his letter 
Parsondrove, Nov. 5tli, 1824, givi'.s 
a drawing and description of a Sand 
Clm*k, If he would favour your 
readers w'ith tlie length and dianieter 
of the tube, stating w hether wood or 
metal was preferable ; if the lattm*, 
whether tin would answer ; the siz(‘ 
of the cone, and if nceessarily of 
that shape ; the length of time the 



ON A MOnH’H ATION OF IJU. 

sand is in riiiininir (»ur ; liow many 
oiini'cs tho weight should (‘onsist (d*; 
tile Icn^^tli of tiio cord ; and how both 
arc adjusted so as to keep correct 
time— he will jrreatly oblii^c 
Your constant iVadcr, 

A VoRKsiiiRR JMkctianh;. 

. February oth, 1825. 


ON A MO 01 FI c ATI 0\ OF DOCTOR 
J J R k W STE R’s P ROTRA C TO 11 . 

11^ MR. DAMES. 

In n T.ilh-r to //,•/• /ylitnr «/ llir !\It i fntinc<t* 
filtiffazim. 

Sir, — I t was not till a very short 
lime ai*'o that I ivas aware of i)r. 
lirewster’s Jiji\ inof noticed the cin*u- 
lar, instead of the semicircnhir in- 
slrument for nieasnrini*- and layini^ 
down aiijuflcs. [ had previously be- 
lieved tha^the thoujyht, simple as it 
was, ort^imifcfl with myself; thonirli 
it niu>t be confessed, tliat iny bcini** 
almost in the daily habit ot* usine;’ 
liCslie's tieonietry,' ill which a simi- 
lar inslniment is mentioiUMl (p. 
dth Kdit.), se(‘ins \erv likely in ha\e 
been my real anthonty. Iloweier, 
• be that as it may, tfie more im- 
]>ortant eonsiileration to the public 
is the utility of this, in preference 
to other protractors, and the best 
and ino.d facile method of n>in‘r it. 
] think the followin<( method will be 
found in .some respects ])referable to 
Dr. lircw stcr’s ; ^ and as 1 ha\e never 
seen it bronijlit into use, nor even 
described in any work whhdi i.s at 
all likely to come before the lyreater 
portion of your readers, you will, J 
think, bv doinif some service bypnb- 
lishinii an account of it in your Indy 
ns(dhi hluL^azine. 

Description of the Instrument, 

1'he first figure re^ire.'jeiit.s the iiistru- 
ineiit. A Dll i.s the diaiueter, ami I) the 
centre of the I iii^. 'I’he rim i.s divided 
into two concentric circles, for the pur- 
pose of coiitainintj tin* nnmhers of its 
ifr.'id nations, which run in a reverse order 
to each other. The inner rin^ has it.< 
t'radnatlons innnhercd, from Jl npinirds 
and downwtnds^ and the outer rin;^ from 
A, also upuuirds ixwA dturnwnrds. 'Fhe 
whole cireiimfereiiee beintj divided into 


* 'rreatise on New Philosophical In- 

.struments, 8vo. Kdiii. 1813, 


P.RFAVSTER's PROTIIACIOU. ’MJ 

U'Hn instead ot we shall have 1)0'-' 

at A on the inner linu, and at II on 
the outer ring, and 4,')' uimn lioth rings, 
where :i diameter pcriicndieular to AIV 
cuts them . I n our diagram \vc have oiilv 
numbered every ten degrees, and markeil 
eveiy tin*. This will siillice to show tlie 
piiiicipie, and to lender the application 
of tlic lustiumeiit intelligible to evervuno. 


J'iCr i. 



PRO RLE M 1. 

To measure a given angle. 

Case 1.— When the lines ai'tnally meet, 
as KL, MN, fig. 2, place tlie diam(;ter of 
the inslniment so that it shall eoineide 
with either ol the lines (in onr illustra- 
tions we shall take the line wliieh dips 
towtvds the rif^ht in the diagram), as 
KL; add the ninniKTS eoinpiised he- 
twcTii HS on the inner ring, and be- 
tween AT on the outer ring ; the sum 
w'ill gi'C the magnitude of the angle. 


%• 



Note I. This method applies to the 
rase where tlm lines, Kb, i\IN, form .s«) 
small an angle, that this point of intt'i'- 
section eanhot be determined with any 
di’gree of certainty. 'J'his is one of the 
greatest advantage.s posse.ssed by this 
over the eominon protnictor.- 
Note'L When the jioini, O, c j\ be ac- 
curately determined, the I rouble ot add- 
ing may beavoideil, by putting the point, 
a ', of the instniinent,*npoii the point, O, 
of the diagram ; US, on the inner ring, 
will then give the magnitude of the angle. 

A'o/c.’i. When, however, the angle ap- 
proaches to a light angle, the method of 



,'J1S ON A MODIFICATION OF DU. HUEWSTF.U*S FROTRACTOU. 


taking (he '?niii of tlu' two aK's, AT and 
KS, In to In* j)n'li*rri*d. 

CAs.r.‘J. — Win'll llu* linrs, KL, MN, do 
1)01 as ill %. 

riact.' tlic dluiiieter u|ioii Kli, as before. 
Take the ditferenve between the ares 
A'r, IIS ; the* former nii'asuied upon tlie 
outer, tlie lattei upon the Inner scale. 

Xuti\ This mode of taking the n)(*a- 
suie of the anude will be highly useliil in 
most of the arts where aeeiirate draw- 
ing Is of essential eonseipjcnee. 

PRODLKM II. 

'riiroiigli a given point to draw a line 
which shall make a given angle with a 
given line. 

Let S, figs. 2 and 3, be the given point, 
and KL the given line. 


S. 



Place the tlianicter, All, of the instru- 
ment iijion KL, so that the circiimferciice 
shall touch the given points, 'riieii, 
Case 1.— If Sii, upon tin* inner .scale, 
be iess than tlie measuie of the given 
angle, count AV upon the outer .scale, 
equal to the (lejicimcfj ^ and mark the 
point, 'r, upon yuir paper. The line, 
S'r, bciug drawn, will be that rcipiired 

(fig. 2.) 

Cam-: 2. — If SB, upon the outer ring, 
he ureatrr than the given angle, mark its 
e.i'cesK, AT, upon the outer (fig. .i) ; the 
S r, as hefore, will be the direction of 
the required line. 





jVo/rl. When the required angle is 
light, or we arc* required to raise a per- 
pendicular 10 a given line, which OiaU 


jia^s through a given point, the instru- 
ment is very useful. Kor, fig. 6, we have 
only to make BT equal to 14S, and ST is 
the perpi’iidieular required. 'I'he iiitelli- 
g<*iit artisan will .see that this is only a 
modification of our last ease. 

A’o/(‘ 2. If the ptiiiit through which 
the perjiendieular is to jiass is in the 
given line, the same metliod which is 
adapted to the eoninioii or .seinieiieular 
protractor applies. Bring the centre, 1), 
(tig. 7) to the given point, and the per- 
pendicular will passthrough the point 
marked 45 upon the scale. 


iN 





iVo/e 3, To draw a paralhd to a given 
line, which shall pU'^s through a gi\eu 
point, is a prohUin ell’eeled with the 
same ease. It is, in fact, identical with 
the s4>Iution of tin* Mime nrobh iii hy the 
eoinmoii protractor, and tlie method will 
be obvious Irom an inspection ot fig. 4, 
where KL is tlie given line, and fcJ or 'i' 
the given jiolnt. 


//rr. I*, 



Case 2. — If the point through wliich 
the pf'i'iiendicular is to pass be .situated 
liryoml tlie reach of the iustnimeiit,\vhen 
its diameter eoincidrs witli the line Ki., 
this iiiethod nr.iv he adopted. 

Place one (‘lid, B (fig. .'ij, of the dia- 
meter in the given jmiur, and bring the 
other end, A, to (ut in the given line ; 
take the are BT eipial to tlie are AS, 
cut hy KIj; then B'J' being drawn 
will he pnrallei to KL. 

Case ;1.— If the given point be in the 
given line, we h.-we merely to place the 



ON A MODIFICATION OF DTI. 

point, A, nl tlic instniiiu'iit upon tlu* 
^iven note llu* point when- 

the retiiiiml of tlin iiisti'uiiinst 

tondies tlio pii|)L'r; tin* liiu; dniwn from 
A llii'ough that point is tlu; out* iv<piiix‘d. 
This is too obvious to need a diagram. 





Having thus shown the ronstnietioii 
and use of the instrument, it may not be 
ima])|)iopriate to make a few remarks 
upon the dilferent foriii-i which are gi\en 
to instruments for the same |)urpose. 

'riu* fust in order of eonipaiisoii is tlie 
eomimm semicircle. Its chief advantages 
over that instrumentare in its adaptation 
to cases where the lines are nearly paral- 
lel, or the angle of iiKlination \er> small, 
and wheu* the lines do not meet within 
a conveniently acctsslhle distance. 'Hie 
ease of di awing a jierpeiidicniar to a 
given line, and passing through a giien 
point above or below that line, may he 
eoiistriK’ted by the semkircular, I hough 
not ipiire .so eonveniently as by tliat we 
h.ive described idvove. The method will Ikj 
obvious enough by what has iieen said in 
voin Conise of “ Mia iiANirAL (Jjanu:- 
iin." IjAv the instiiiinent, fig. K, with 
one extiemitx in the given point, and 
hiing the other, A, upon the given line ; 
the seinii iienl.ir ring w ill ent the line in 
anotlier point, it, w'liieh is the foot of the 
reijnlred perpendienlar. 



AnotlKT advantage worthy of remark 
is, that tliisinstrmneiil is far more porta- 
ble tiian the semicirele ; for the gradna- 
tioiis are of the .same dimensions upon 
this instriimeiit, of three inches diainc- 


MREW^TER^S I'UOTUACTOK. ;i49 

lor, JLS they are upon a semicircle of .«;.»■ 
7/ie/ieA- diaincici ; it is, ihcrclore, better 
lilted lor a common case of instrnmcnt'r. 

'llie next conipaiison is with thepio- 
tractoi laid down upon the parallelo- 
gram, generally at the back of the ])laiii 
scale. The neatne.ss ol its appearance 
seems to have been the principal inccntiv e 
to the adoption oi this form. The greater 
m^uitndc of the divisions //e ir Ihvemh^ 
if it w'cre not more than compensated by 
the less magnitude ni tliose near the mid- 
dle, would cei lainly ))e so hy the dilliciilty 
of marking uu nhlhjue line from that 
.scale, and of avoiding the mirialUm in 
the system of errors arising from that 
source. Nor can any certain estimate he 
miule hy this instrument of the halves or 
tliiid.s (if a division — adcfcctfroin which 
the circular instinincnts arc also free. 

The last comparison we shall at pre- 
sent make will be with Jordan’s Pamiie- 
tion — not, indeed, that we think Dr. 
Urewster’s instriimenL can supply the 
place of protractor, parallel ruler, and 
sector— in short, vvitli the aid of a jvair 
of eoinpU'Se.s, supply the place of a 
complete ease o I instinnients. ’I’he ob- 
jections urged against the parallelogram 
may he urged with equal propriety 
against this instrument. What advan- 
tage can he derived from transferring tin', 
ri'igonometrle lines from a parallelogram 
to a triangle, lam unable to discover; 
and, still more so, as the side.s of the 
triangular insirmnent, upon which these 
lines are marked, aie themselves nn- 
('ipial. Ill short, there is not a singh* 
jirohlem wiiich can he performed liy this 
nislrnment which cannot be pei formed 
hy a common (iuiitor ; if, indeed, we 
except that of drawing parallel lines, 
which, however, is not iiew^, being 
known long since in our military schools 
and most siiivcyors’olliccs. Theincllmd, 
indeed, is but an applicalion of ]\lar- 
(pioi’s parallel scales to the simjilest piir- 
pn.se lor which they were in iiiinalltf in- 
tended. ’I'he great advantage, too, of 
the .‘sector {its meariuhle reading) i-. 
overlooked enti I ely in the Panmetiuii. 

What jKriiliar excellence the jiations 
of iliis contrivance saw in it, 1 must 
confcs.s my inability to discover ; hut any 
of your jcadcis who can supply my 
“ luck of wit,” will confer a favour ujion 
me hy entering fairly into the discussion. 

1 remain, Sir, 

Your most obedient .seivant, 

Bath, Nov. 21lth, 1824. T.S.D. 

P.S. May not the mode of describing 
arcs of circles, of which the radii are 
lariie, noticed in your Magavii o, siig- 
ge&t ail instrument for elfecting tliat pur- 
pose upon paper, so as to he of gi cat use. 
lo lliose artists w ho arc connected with 
the construction of iiiajis? I am sure 
such an iiistnimeiit would be of gieat 
Utility in ibchouls, and may be made at a 
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small t'XjK'ii.sC. Any of vniir n‘a(liM*h wh(» 
are at all eiiirau^ed in flie liiallieiiiaticai 
inistrunu'iit hmsinesSf would find it worth 
tlieir while to turn their attentir)n to it. 

T. S. D. 


STANOAUD FOR DINJSAL MiiAsuUK. 

Sir, — 111 the ".’Id Number of the J/e- 
chanics* iMagaziuej )>. 271, tluiru is a 
very i^ood pajier, by Mr. Pasel), on the 
iiiiuortaure ol obtaiiiiitij a natural Staiid- 
anl of fjineiil MeiUMire, which is cer- 
well calculated to aii»»'er the eml 
desi^med by its anthnrs. Ihit the nielli<Ml 
which he suggests for that pin pose can- 
not be new. 1 think it must have Ih^cu 
tried, and was not found to be so cor- 
rect ill practice as the one by the pendu- 
Inni ; for we cannot suppose that our 
scientific men have made so many expe- 
riments with the pendulum, and have 
not tried this method, when they can 
very easily obtain, by niatheiiiatical cal- 
culations, the space that a heavy body 
would fail through, by the force of gra- 
vity, in vacuo, in a given time— -a second, 
tor instance*— by knowing the length of a 
pendulum vibrating seconds, at the same 
place, et nice nern't, I say, at the same 
place, because the force of gravity varies 
with the latitude ; and astamlaid obtained 
by either of the above methods at Jam- 
duii would not he of the same length 
with one obtained by a pendulum making 
the .same number ot vibrations, or by the 
space that a heavy body would fall tiiruugU 
in the .same time at the Poles, as the 
force of gravity continually increases 
fiom the Equator to the Poles, where, £ 
suppose, it is a maxiiiuiiii. Hence we 
see that a standard oluained by the 
above methods is not universal, but con- 
fined to a certain place, and that the va- 
riations of a degree in latitude would nut 
make much difi'crcnce. 

'J’he French academicians obtained 
their standard by measuring the meri- 
dian, and taking for that purpose the 


forty-milliontb part of it, which they call 
a from which all the incasiircs 

ami w'cights of the French inuion arc 
deduced. ^J'his quite contradicts the as- 
scrtioii, that “ motion alone presents 
the only mi'ans of obtaining a lineal 
staiidaid which is founded in nature.” 
Pcrliajis the tollowiiig results of compu- 
tations and experiments* may he useful 
to some of jour numerous readers : — • 

The peiidiihi in vi brat ii'g seconds of nienii 
solar time at London, in a \acuum, and 
1 educed to the level of the sea, is .'IP.L'iy.l 
iuchc<; conseiiucnttn the descent of a 
hene// hudy, from within one second of 
time, in a vacuum, will be iy;i,Ur> inches. 

A platina metre, at the temperature of 
32*^, supposed to he the ten-niillioiitli 
part of the (piadraiit of the meridian, 
H9.370b inches, the ratio to the imperial 
measure of three feet, as 1.0y36‘3 to 1. 

The five fidlowing standards, accu- 
rately measured, give these results:— 
General Lambtou's scale, used in the 
Trig. Surv. of India, 35.999.14 iiiclies. 
Sir G. 8huckl)uigh*s scale (which, for 
all purposes, may he considered as iden- 
tical with the im|)ciial standard), 
35.!dl998 inches. General Hoy's scale, 
3(i.00i)H'6 inches, lloj al Society Standard , 
3t).()013o. In Uamsden’s bar., 3ti.UU249 
iuchc.s. 

Weight of a cubic inch of disiilied 
water in a vacuum, at the temperature 
of 62'*, as o|)posed to brass weights in a 
vacuum also, 252.722 grains; ron.se- 
quciitly, a cubic foot (i'2,3Mi'2 pounds 
av(iirdupoi.s. Weight of a cubic inch of 
dbtillcil water in air, at 62'* of teinnera- 
turc, with a mean height of the baro- 
iiicter, 252.4.')(> grains; con.sequenlly, a 
cubic loot (i2.32U(i pounds avoirdupois ; 
and an ounce of water, l.7.’i29b cubic 
inches. Cubic inches in the impeiial 
gallon, 277.271). Diameter of the cylin- 
der cotitainiiigagnlloii, at one inch high, 
18.7R9.'i'L Specific gravity of water at 
ditTerent teiiqieratuie.s, that at G2‘' being 
taken as unity : — 


70® 0.9991.1 ! 

1 et'* 0.99980 1 

.561* 1.000,50 1 

I 50® 

1.00087 

tVi 

0.99930 

e2 

1. 

54 1.00054 j 

|48 

1.00095 

66 

0.99958 1 
1 

58 

J. 0003.5 

52 J. 00976] 

1 46 

1 

1.00102 


44» 1.00107 
42 1.00111 
40 1.0') 11.4 
38 1.00113 


The ditfercnce of temperature between 
62^ and 39^, when water attains its 
greate.st density, will vary the bulk of a 
gallon of water rather les> than the third 
of a cubic inch ; and a.s.sumiug, trom tlic 
mean of numerous estimates, the expan • 
.sioii of brass 0.00001044, for each de- 
gree ot Fabrenheit'.s thermoiueter, the 
difference of temperature, from 62^ to 
will vary the contents of a brass 
gallon measure just one-fifth of a cubic 
inch. It appears that the specific gra- 
vity of clear water from the T Jiame.s ex- 
ceed.s that of distilled water, at the mean 
temperature, in tlte proiioitiou of LOOOG 


to I, making a difierence of about one- 
sixth of a cubic inch on a gallon. Rain 
w'aterdoes not differ from distilled water, 
so as to require any allovvaiiee for coiii- 
mon purpo.Nes. 

By inserting the above in your useful 
Magazine, joii will oblige, 

Sir, your obedient .sei-vant, 

W. LAKE. 

Balbourne, near Tring, 

Feb. bth, 182.5. 


* Extracted from the Imperial Alma- 
nack, 
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^ Sir, — Having observed that your 
(Correspondent, JMcchanicus, has ne- 
glected to give (in your ()3d Num- 
ber) a deinoustralioii of his solution 
of the d/th Proposition of Euclid, 1 
have scut you the following, hoping 
it may be found worthy of a place in 
your useful Magazine. 

I am, !Sir, yours, &c. 

R. \V. Bloxam. 

Isle of Wight, Nov. 21st. 

Cut off Dll equal to KK, join BT; 
draw from the point B BC perpendicu- 
lar 10 IVl' ; produce SK to F, DT to P, 
and HK to INI ; cut oft’ TL equal to BA, 
erect the perpciidicular, bit ; from the 
point (I drop the perpendicular, ON. 

1. Because DP is parallel m AK, and 
HM is pjirallel ti> GT, F/FMK is a paial- 
lelogram, aiulTK is its diameter; where- 
fore the triangle TMK is c<^ual to the 
triangle TEK; the line TD is equal to 
the line TE, being a side of the same 
parallelogram, and DB is equal to EK; 
the angle at 1) is a right angle, as is also 
the angle TEK ; wherefore the triangle 
TDB is equal to the ti iangle TEK. But 
the triangle TMK is equal to the triangle 
TEK; wherefore the triangle TMK is 
etpial to the triangle TDB. 

2. Tlie angle Bl’E is a right angle, 
wanting tlie angle DTB, aud the angle 
JMKS is a right angle, wanting the angle 
TKM, which is equal to the angle BTK ; 
wherefore, the angle MKS is c<jual to the 
angle Bldb The angle at S is a right 
angle, as is also the angle 'I'BC; the 
angle KMP is a ri^d^t angle, ihu adja- 
cent angle TMK being a right angle. The 
angle also CliT is aright angle; the line 
K'r is equal TB; and the line KS is 
equal to K'r, aud therefore equal to BT. 


The line MK is the opposite side of the 
parallelogram TMKK, and therefoie 
equal to TE; wherefoi-e the whole 
figure KM PS is equal to the whole 
ligiire IVrKC. 

The angle AB(J is two right angles, 
vvautiiig the right angle CBT and the 
angle DBT; so also the angle DTB is two 
riglit angles, wanting the angle BD'P and 
DBT, and therefore the aiiglc ABC is 
equal to the angle DB'F; the angle I/l'B is a 
right angle, wanting the angle DBT; and 
the angle OTP is a right angle, warning 
the angle Al'l'K, which is equal to the 
angle DBT; wherefore the angle OTP 
is ajual to DTP, as is al.^o the angle 
ABC ; wherefore the angle ABC is equal 
to the angle OTP. 'Flie line TL is equal 
to the line BA, and the angle TLB is a 
right angle, as is also the angle BAC : 
wherefore the whole figure BLT is equal 
to the whole figure ABC. 

4. The line OT is equal to the line 
TK ; the angle O'FP is equal to the aiigh; 
DTB, and therefore equal to KTK ; fhe 
angle TNO is a right angle, as i.s also 
tlie angle TEK ; wiierefore the base ON 
is equal to the ba^e EK, and therefore 
equal to KH. All the lines of the figure 
HONL are paiallcl to all the lines of the 
figure FKHG; they are therefore equi- 
angular; and tlielme ON is equal to the 
line KH, and therefore they are both 
cfiiiilatcral and equiangular, 'and hence 
equal to each other. 

5. The angle ONP is equal to the angle 
KliF ; the angle NOP is a right angle, 
wanting the aimlc BON, as is also the 
angle EKF; the line ON is equal to the 
line KK, and therefore the whole tr>-an- 
gle NOP is equal to the whole triangle 
EKF. 

Therefore the whole square TKS(J is 
equal to the two squares DAF/F and 
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STANDAUD FOll LINEAR MEASURE. 


small oxpt’ii.vo. Any of voiir iva(h*r.s who 
air at all rn,i!;a:;iHriii tlu* iiiallu'inatical 
instrniiiuiit Ini.siiii'.'is, would rnid it woitli 
their while to turn their attciuion toil. 

T. S. D. 


STANDARD FOR LINEAL MEASURE. 

Sir,-— In the /ihl Nuiiiber of tlic Mr- 
chanU’x* Magazine ^ p. 271, there is a 
very good jiapor, by Mr. Pasel>, on the 
inniortaiiee ol ootaining a natural Stanil- 
anl of Iniieal Measure, which is cer- 
tahilj well calculated to aii!N..'cr the cud 
designed by its anthnrs. Hut the method 
which he .'suggests for that pin po.se can- 
not be new. 1 think it must have been 
tried, and was not found to be so cor- 
rect in practice as the one by the pendu- 
lum; for we cannot .suppose that our 
scieutilic men have made so many expe- 
riments with tlie pendulum, and liarc 
not tried this iiietliod, when they can 
very easily obtain, by mafheinatical cal- 
culations, tlie .space that a heavy body 
would fall tb rough, by the force of gra- 
vity, in vacuo, in a given time— a second, 
fur instance— by knowing the length of a 
pendulum vibrating .seconds, at the .Name 
place, pt vice vers't. I say, at the same 
place, because the force of gravity varies 
with the latitude ; and astaiidaid obtained 
by either of the above methods at JiOn- 
doii would not be of the .same iongth 
with one obtained by a pendulum makmg 
the same number of vibrations, or by the 
space that a heavy body would fall tbrougti 
in the same time at the Poles, as the 
force of gravity continually iucrease.s 
from tlie Kquator to tJic Polc.s, whcTc, 1 
suppose, it Is a maxiinuni. Hence wc 
see that a standard obtained by the 
above methods is not universal, but con- 
lined to a certain place, and that the va- 
riations of a degree in latitude would not 
make much din'crcnce. 

'I'he French academicians obtained 
their standard by iuea.suriiig the meri- 
dian, and taking for that purjiose the 


forty-millionth part of it, which they call 
a uietrr^ from wliich all the mcasmes 
and weights of the French nut inn are 
deduced. ‘J'his quite eoiitradicl.s the a;%- 
sertion, that ‘‘ motion alone presents 
the only means of obtaining a lineal 
.standard wbieh is founded in nature.’* 
Perhaps the follow iiig results of compu- 
lations and experiments* may be useful 
to >«)me of jour numerous readers ; — • 
Thepeiidulimivibratiiigsmmdsofinean 
solar time at Loiuiou, in a viicimni, and 
reduced to tlie level of the sea, is .'lit. K-ty.t 
inches; mmeuncntly the desvent of u 
heavy body, from within one second of 
time, in a vacuum, will be 111:1,145 inches. 

A platina metre, at the temperature of 
32*^, supposed to be the ten-niillioiith 
parr of the ipiadrant of the meridian, 
3y.:i70B inche.N, the ratio to the imperial 
measure of three feet, as 1.0!):i6;i to 1. 

The five following standards, accu- 
rattdy measured, give these results 
(sencral Lambton’s scale, u.sed in the 
Trig. Surv. of India, :^5.999:^4 inche.s. 
Sir (i. Shuckhuigh’s scale (wliicli, for 
all pni jmscs, may be considered as iden- 
tical with the impel ial standard}, 
35.99998 indies, fieneral Roy's scale, 
3fi.00U88 indies, lloj al Society Standard , 
3(i.00135. In llainsdeu’s bar., 3().00249 
indies. 

Weight of a cubic inch of distilled 
water ill a vacuum, at the temperature 
of us opposed to brass weights in a 
vacmiiii also, 2.52.722 grains; conse- 
quently, a cubic foot t>2.:i8h2 pounds 
avoirdujiois. Weight of a cubic inch of 
distilled water in air, at of teiniiera- 
iure, with a mean heiglit of the oaro- 
ineter, 2.52.4.5fi grtiiiis ; con.sequently, a 
cubic loot C2.:i2()G pounds avoirdupois ; 
and an oimce of water, 1.7:12118 cubic 
inches. Cubic inches in the inipeiial 
gallon, 277.276. Diameter of the cylin- 
der containing agallon, at one inch high, 
18.789:i:i. Specific gravity of water at 
different teinperaturc.s, that at being 
taken a.s unity : — 


70® 0.99913 1 

1 64« 0,9.9980 I 

1 1.00050 1 50» 1.00087 I 

m 

0.9993li 

62 

1. 

54 1.00064 j 48 

1.00095 

66 

0.99958 1 

68 

1.00035 

52 1.00976 1 46 

1 1 

1.00102 


440 1.00107 
42 1.00111 
40 1.0011:1 
38 1.00113 


The difference of temperature between 
62’' and 39*', when water attains its 
greate.st density, will vary the bulk of a 
gallon of water rather less than the third 
of a cubic inch ; and assuming, from the 
iiieiin of numerous estimatc.s, the expan • 
bioii of bra.'is 0.00001044, for each de- 
gree of Falirenheit's thennometer, the 
difference of temperature, from 62’' to 
.39’', wiU vary the contents of a brass 
gallon ineasure just one-fifth of a cubic 
inch. It appears that the specific gra- 
vity of dear water from the Thames ex- 
ceeds that of distilled water, at the mean 
temperature, in tlie pru{)Oition of 1.00U6 


to 1 , making a difference of about one- 
sixth of a cubic inch on a gallon. Rain 
watcrdoe.s notdiffer from distilled water, 
so as to require any allowance for com- 
mon purpose.*i. 

By iiiseiting the above in your useful 
Magazine, jou will oblige. 

Sir, your obedient servant, 

W. LAKE. 

Balbourne, near Triiig, 

Feb. bth, 1825. 


* Extracted from the Imperial Aiina- 
uack. 
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Sir, — Havinq- observed that your 
(correspondent, Mechanicus, has ne- 
fi^lected to give (in your (ii^d Nuin- 
beT) a demonstration of his solution 
of the dTth Proposition of Euclid, 1 
have sent you the following, hoping 
it may be found worthy of a place in 
your useful Magazine. 

I am, Sir, vours, &c. 

R, \V, Bloxam. 

Isle of Wight, Nov. 21st. 

Cut off Dli equal to EK, join BT; 
draw from the point B BC perpendicu- 
lar to BT ; produce SK to F, DT to P, 
and HK to INI ; cut off TL equal to BA, 
erect the perpendicular, LH ; from the 
point () drop the perpemlicuhir, ON. 

1. Because OP is parallel to AK, and 
HM is pjirallel to GT, ICTJNlKis a paral- 
lelogram, aiidTK is its diameter; where- 
fore the triangle TMK is c»|ual to the 
triaiijg^le TEK; the line TD is equal to 
the liii6 TE, being a side of the same 
parallelogram, and DB is equal to EK; 
the angle at D is a right angle, as is also 
the angle TEK; wherefore the triangle 
TDB is equal to the triangle TEK. But 
the triangle TMK is equal to the triangle 
TEK; wherefore the triangle TMK is 
equal to the triangle 'I'DB. 

2. The angle BTK is a right angle, 
wauling the angle DTii, ivud the angle 
MKS is a right angle, wanting the angle 
TKM , which is ciuial to the augle BTE ; 
wherefore the angle MKS is c(jual to tlie 
angle BTE. I'he angle at S is a right 
angle, as is also the angle 'J'BC; the 
angle KM P is a right angle, the adja- 
cent angle TM K beluga right angle. The 
angle also CICT is aright angle; tlie line 
KT is equal TB; and the line KS is 
equal to KT, and therefore equal to BT. 


The line MK is the opposite side of the 
parallelogram TMKE, and tliciefore 
equal to TE; wherefore the whole 
figure KM PS is equal to the whole 
figure Bl’EU. 

3. 'llic angle ABC is two riglit angles, 
wanting the right augle CBT and the 
augle DBT ; so also the angle DTK is two 
right angles, wanting the angle BDT and 
DBT, and therefore the aiigle ABC is 
equal to the angleDBT; tlie angle DTB is a 
right angle, wanting tlie angle DBT; and 
the angle OTI' is a right angle, wanting 
the angle MTK, which is equal to the 
angle DBT; wliercfore the angle OTP 
is equal to DTP, as is also the angle 
ABC ; wherefore the angle ABC is equal 
to the angle OTP. The line TL is eijual 
to the Hue BA, and the angle TLK is a 
right angle, as is also the angle BAC ; 
wherefore the whole figure UL'P is equal 
to the whole figure ABC. 

4. The line ()T is cipial to the line 
TK ; the angle OTP is equal to the angle 
DTB, and therefore equal to ETK ; tJie 
angle 'PNO is a riglit angle, as is also 
the angle TEK ; wlierefore the base ON 
is equal to the ba^e EK, and then^foie 
equal to KH. All the lines of the figure 
KONL arc parallel to all the lines of tlie 
figure FKHG; they aie therefore eijui- 
aijgular; and tliclme ON is equal to the 
line KH, ami therefore liiey are both 
equilateial and equiangular, and hence 
equal to each oilier. 

5. The angle ONP is equal to the angle 
KEF ; the angle NOP is a right angle, 
wanting the aimle UON, as is also the 
angle EKF; the line ON is equal to the 
line EK, and therefore the whole trian- 
gle NOP is equal to the wholb triutigle 
EKF. 

Therefore the whole square TKSO is 
equal to the two siiuarcs DAET ami 
FGHK. 
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I N Q U 1 lU E S. 


NO. 9.9. 

What is the best bronze or lacker 
to preserve a collection of copper 
medals fnnn tarnishinj^, and which 
will be the best method of apply- 
iiijr it ? IMitseum. 


NO. 100. 

What is the best method for 
dividinif and polishinu^ calcareous 
and siliceous stones? If performed 
l)y a mill, I shall be much obliifcd 
for a description. Lapi^. 



ANSWERS TO I NQUllUES. 


NO. 9:?. — SPIRITOUS LIQUORS. 

Spirits of wine, however empy- 
T('nnuitie or otherwise, may he eum- 
pletelv depri\od of taste and llavour 
by addin, snbearboiiatc of potass 
(^ult of tartar) till it falls (hmn dry 
to the bottom, and the spirit has l)y 
this means l>ecojnc of a reddish hue, 
froni its holdiiii^ a small portion *)!’ 
potass ill solution, and from which it 
may he freed hy sul)se<iucnt distil- 
hilion in a heat not excec(lini( 200 E. 

The salt of tartar, on hcini^ rc- 
«ihtained hy evaporation of the water, 
is eijnally etHeaeiou.s as at first. 

As to wliicli substance will i^ive tlie 
purest spirit, one will £;ive as pure a 
spirit as the other. The produce is, 
from one cwt. of molasses, two bal- 
lons to two and a half ; from one cwt. 
of raw sniifar, at dOs. K/., about three 
i,^allons and a Quarter ; from reliiied 
.'>n‘»ar, at ll^-.., I am nnabie to tell, 
except by t^iiess, but I should sup- 
pose it will not yield in proportion t<i 
the others, coiiaidcrin^ the dilferenee 
of price. 

1 have very often known one cwt. 
of molasses jiroduce three gallons ; 
and, when well foriiieiited with four 
or five pounds of unmalted barley or 


wheat, coarsely £(round, it will some- 
times jirodiice a i^rcatcr quantity, 
viz. three i^allons and a half to four 
gallons. 

Raw sii^ar will not ferment any 
better witli barley, and I am sure 1 
have fixed the utmost it will produce 
from trial. 

The vessel should he a tube similar* 
to a iiialtiii^r-tube, covered with sacks, 
but not so as to exclude the at- 
mospherie air. The dei^rce of licat 
should, at the time of putting in tin* 
yeast, he about or (iS de«(. The 
time allowed for it to ferment should 
vary aecordin«^ to cirenmstanees. If 
the fenneiitathm i»oes on well, you 
may commit it to the still in (inir 
days ; and wh(‘n you liave drawn over 
tile spirit it ivill ^irodiiee, and it tastes 
sweet, ferment it ay^ain, and it will 
yield as much, if not more liian the 
iirst time. A.B.C. 


NO. 96’.~CRYSTALLrAATION OK ALUAI. 

Keep the air from it, and it will 
not then (Tystallize. 

(J.C.C.C’. 


COUllKSPONDKxNX’li:. 

In niakini? the veniark^ which wc pro- 
iifiM'd in mir last, on ]b'oii^diain\ 
Pamphlet on tin* l-Ldncation tU Mu* PcO' 
pie, we have been led into a mme leinjlli- 
eacd review of the subjett than we can 
comeiiic-iilly alford nnjin for in these 
pa^'e^. 'J'lieywill, Ihcrchne, he shortly 
puhli.^lied in a separate form. 

I’articular a\oealions make it impos.si- 
hle for us to ackiiowli*d,i,^e the favouis of 
mirinimeroiis Coi res|)i)m!entH this week. 
We must, liowe\er, say to (J. A. S., that 
he hai riijlitly appreciated the cause of our 
apparent ni’iilcet. 


Commnnic fitiDiiH (post paid) to Ijeuddrcs.Hfd to 
the i:ditoi-,nt tin; 1‘iildi.slit'n,’, KNIOIITonJ 
LACEY, /ii, l•att■rllosl^M•-row, London. 
Pimlctl by U. BB.NSLisy, Bolt-court, f Icct-slrcet. 
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« The more widely Sriencc is diffused, the lietter will the Author of all things be known, niid 
the less will the people be * tossed to and fro by 6ie sleight of men, and cunning craftiness whereby 
they lie in wait to deceive.* A/r. Brougham. 



It is presumed that the above could be by those ordinarily used. 
Dravvin^f of a Patent Forge, to be The arms of the bellows being cir- 
used in nail-making and all other cular, they command a steadier and 
manufactories of iron or steel,, is so stronger blast, and ipay be acted upon 
plain as not to require any figures of in front as well as the sides. The cir- 
reference. cular form of the fireplace, and in 

Its advantages are, first, a consi- which the fire is confined, produces 
derablc saving in the erection of a considerable saving in fuel ; and a 
buildings, and cost of bellows, fuel, grating at the bottom of it, by ad- 
&c. &c., as, with this forge, six men inittiiig a more free circulation of 
can be employed where only four air, gives a quicker awl better beat 
VOL. HI. 2 A 
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to the articles presented for fusion ; 
luid, lastly, this form also admits 
of charcoal l)ciri{j used, wliereas, in 
an open hretilace, tMa is not prac- 
ticable. 

^ The combination of sulphur with 
pit-coal is so injurious to iron, 
that it is recommended to manufac 
turers of iron articles to deprive it of 
this poisonous rjuality by coking ; 
and in forges of the present descrip- 
tion, if a portion of one quarter of 
cliarrcd wood is added to three quar- 
ters of charred pit-coal, the articles 
to he wrought will acquire a consi- 
derable degree of ductility and stout- 
ness, and look much finer and clearer 
on the surface than by any other me- 
thod. 

The ])atcntce of this forge, whose 
name and house have stood pre-emi- 
nent for above a century in the ma- 
nufacture of horse-shoe nails, finds, 
])y these improvements, that they 
are much enhanced in (juality and 
appearance. 

NVe understand that licences for 
the erection of these forges may he 
obtained, with an ample description, 
at a moderate expense, from Mr. Jo- 
seph Spencer, Helper, near Derby. 


CUTTING OF DIAMONDS. 

For a long time, at least in Europe, 
the art of cutting diamonds remained 
undiscovered, and they were always 
worn rough us they w^re fomid. The 
diamond is so hard that no means 
were then known of altering its shape. 
In 145G a Dutchman, Louis Bergher, 
of Bruges, accidentally discovered 
that by rubbing two diamonds toge- 
ther, a new facet might be given to 
them. iSince then diamonds have 
lieen cut and polished, and their 
beauty much increased. There are 
two torms into whidi they are cut, 
and which arc distinguished by the 
names of rose diamonds and bril- 
liants. By either method, but more 
particularly by the latter, so mucli 
of the gem is cut away that it docs 
not weigh above thehidf of Its weight 
when rou^h; and therefore the price 
of a cut diamond, as to a rough one, 
in proportion to the weight of eai*li, 
is always double. The weight of 


diamonds is estimated in carats, 150 
of whicli are equal to one ounce troy. * 
The average price of rough diamonds 
is about 2/. per carat, and the dif- 
ference in their price is, generally 
speaking, as the squares of their re- 
spective weights. According to this 
scale, a wrought diamond, 3 carats, 
is worth and one of 100 carats, 
80,000/. 

The largest diamond probably ever 
heard of is one mentioned by 1 aver- 
nicr, who saw it in the possession of 
the Great Mogul. It was about the 
size of a hen’s egg, and Aveighed 000 
carats in the rougli. It was cut in 
the rose form, and was found in Gol- 
conda, about 1550. The largest dia- 
mond ever brought to Europe is one 
now in the possession of the sove- 
reign of Russia. It weighs 19.5 carats, 
and was long employed as the eye of 
a Bramiiiical idol. A brench soldier 
discovered the value of the gem, ainl 
changed his religion, worshipping at 
the altar of the barbarous god, tliat 
he might deprive liim of his splendid 
eye. At length he succeeded in suli- 
stituting a piece of glass for the dia- 
mond, and again became a (3iristian. 
He had some difiicnlty in disposing 
of his plunder, and at length got for 
it only an inconsiderable sum. It 
was so large that nobody was able to 
purchase it. After passing through 
several hands, the Empress Catherine 
at length fixed it in the possession of 
the Russian crown, giving for it the 
sum of 90,(M)()/. and a perpetual an- 
nuity of 1000/. This is not a hand- 
some gem, comparatively. It is cut 
ill the rose form, and is of the size of 
a pigeon’s egg. 

One of the most beautiful dia- 
monds ever seen is the I’itt diainoiul, 
which is a brilliant, and weighs 
rather more than 13G carats. It was 
brought from India by a gentleman 
of tlie name of Pitt, and purchasetl 
by the Duke of Orleans, then Regent 
01 France, who placed it in the crown 


* It is said, the price of diamonds l.s so 
great— the smallest dilfcreiice iii weight 
making a difference in price— (bat dia- 
mond merchants consult the barometer 
ill their dealings, and like to sell only 
when the pi'e.ssurc is diminished, and buy 
when it is iiicrcased. 



EQUILATERAL TUIANULE- 

of France, where it si ill vcinaiiiB. 
The celehratetl IM^ot lUauiond is now 
in London, in the possession of Messrs. 
Hiindell and Bridges. 


CURIOUS PROPERTY OF THE EQUI- 
LATERAL TRIANGLE. 



If' an Gcluiluteral Triang;le be in- 
scribed in a circle, and the radius of 
the circle, taken with a pair of com- 
passes, be applied to the sides of the 
trianj(le, be^nnniiif^ in any part (for 
instance, placini( one foot at 1, the 
other at 2, and so tnrniiij^ the com- 
passes over upon the periphery of 
the trian^fle), after a fe\r tiiucs, tile 
p«)ints will invariably rest in A,IL(k 
Climax. 


DARKNESS NOT MATTER. 

Sir, — It aflbrds me iniich pleasure 
to have tin? opportunity of rcply- 
iiiiT to your Correspondent iVlr. 
flai’ob Morinc, as I cannot but think 
hc;writcs from conscientious motives ; 
for, morally spcakin|y, as human 
nature a<linits of no j'reater perfec- 
tion than a man’s acting from con- 
scientious motives, wliat is done in 
this spirit cannot but he well re- 
ceived. It does not follow, however, 
that concientious opiiiions are always 
rationally rij^ht, altlioucfh it is the 
fact, that however erroneous in this 
respect they may be, they c.aiinot be 
wroni( morally, as no one will accuse 
himself or another of moral turpi- 
tude, in thinking that is right which 
is the contrai 7 of what he lielieves is 
wrong, however much others may 
dider from him. Now, 1 conceive 


-DARKNESS NOT M.VTTEIi. 

Mr. Morine ih juU as rationally riglit 
as he is persuaded in his own mind 
of hciiig j and the high aiulmrity he 
appeals to in his letter, No. /(i, 
page .‘lib, is one among numerous 
instances wherein our own misinter- 
pretations are too freipumtly substi-" 
tilted for the word of Cod or the 
voice of Nature. As we are said, 
by experimental proof, to ransack 
Nature for the truth, the literal ex- 
pression, in other cases, is proclaimed 
to be the absolute intention of Deity ; 
whereas in both, b^ misintcrjire- 
lation, error is substituted (and dif- 
ference of oniiiion proves it to be so) 
for the absolute fact. 

I challenge all the learned divines 
in the world in support of the opi- 
nion, that darkness is not of a sub- 
stantive nature, nor, since the world 
hegaii, did sucli an idea ns tlie mate- 
riality of darkness ever enter into 
the head of any philosopher what- 
ever. What, tlidi, can darkness con- 
sist in, Init a mental allcction or 
state of consciousness. Sliadow, of 
coiiscituonce, is the same, and the 
thing perceived, when we imagine 
we see external shadow, is, of neces- 
sity, no other than a mental clfect : 
hence it is obvious tliat thecxpres.sion, 
“ thick darkness, which may be felt,’* 
is purely metaphorical language. 
And with not less reverence I'or tlie 
same authority, we arc not obliged 
to consider, “ Let there he light,” in 
other than unequally figuralive sense. 
For, as perception is the comet/nenn: 
of .sensation, it follows that whut is 
perceived is, in all eases, of a mental 
nature only ; however, from organi- 
sation and habit, we may be inclined 
to think otherwise : and as sensation 
supplies what matter can noways he 
possessed of, it were as innch in vain 
to have created that which firgani- 
zation creates, as it is ahsiird to sup- 
pose mutter to he light or luminous, 
that is, similar to a state of con- 
sciousness. That seeing, is not per- 
ceiving any thing outside of us, is 
evident from the thing seen being 
what senstation consists in, and from 
its being colour, which is seen, wlilch 
is not a «piality of mutter ; in which 
case a universe of light or luminous 
matter could aflbrd no assistance 
whatever t^iwards our discovering 
2a2 
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fs'loniul bodies, nesules, did radiant 
iriatterilow from bodies into the cve, 
it proves only that external bodies 
lire not seen, or this rcllcelioii of 
rays would be useless ; and also that 
what is perceived is a subse(iueut 
mental forination, after sense cxcitc- 
jjieni has been promoted : so that 
neither externally nor internally is 
lliere any necessity f(jr the existence 
of li.jyht in a i)hysieal sense. 

I lio]>e Mr. Alorine is now con- 
vinced tlnit somethin^^ more rational 
and becominjr was meant by my 
paper, page 1H8, than a mere triumph 
id' words at the expense of all respect 
for what every one holds sacred. 

1 shall now add a few ' com- 
ments on the remarks of a (Corre- 
spondent on the above-mentioned 
papi'r of mine, page 188, which I 
should have replied to at the time 
but for its being anonymous. That 
writer insinuates that none but wise- 
acres differ from Sir Isaac Newton’s 
opinions, and that, in doing so, they 
aim at tumbling that great philo- 
sopher from an elevation which has 
been so lon^j aceonlcd to him by 
universal sutfrage.” Tor my own 
liarl, 1 make bold to say tKcrc is 
jiothing true in “ The Optics,'* from 
I)t‘giiming to end, but the mathema- 
tical demonstrations of the diagrams, 
if light be notliing physical, and I 
defy the possibility of proof that it 
is ; on the contrary, its existence, as 
such, is denied by all that reason 
and induction can advance, which 
ulTord the only species of proof the 
nature of the subject admits of : 
and, so far from aiming at under- 
mining the fume of Newton, by dif- 
fering with him on philosophical 
topics, if the thing were anyways 
possible, it would be by that species 
of timid acipiiescencc which amounts 
to the fulsome consideration of his 
heiug ail iiimuiciilate human being, 
and that science admits of no ini- 
proYcment beyond the state in which 
lie left it. Newton was the greatest 
philosopher in the world in his day ; 
no individual since could say the 
same : and with ten thousand times 
his knowledge, in the coming ages of 
civilization, can more be ever said of 
any man ? Could his spirit present 
itself bciore the Chair he has left. 


compunitively uutilled until now, how 
would it smile at mistaken 
s/o/A who hold his name in terrorem 
over the heads of all who dilFcr from 
themselves. Would it not whisper 
thus : — “ My friends ! knowledge 
grows out of knowledge — do not 
unwittingly prevent it — I dill no 
more than improve on the past, and 
with little or no aid from my con- 
temporaries — you, who have imineu- 
sity of aid, pursue the same course, 
and always consider our labours im- 
proveable.” 

Yours, &c. 

T. H. Pasley. 


SHEATHING WITH LEATtlEU. 

The New York Advocate says that, 
** on examining the stale of the 
leather with which the schooner 
l^liza was sheathed (sec page 
vol. II.), after a passage to the Me- 
diterranean, it was found covered so 
thickly with liarnaclcs as to impede 
the progress of the vessel through 
the water, and the project, therefore, 
seems to have been abandoned. The 
adhesive iiuality of the leather natu- 
rally would invite these marine sub- 
stances, but it is ascertained that no 
worm has been able to penetrate the 
leather; the only protection, there- 
fore, is against the barnacles, and we 
believe that a coat or two of varnish, 
or some preparation of that nature, 
would prevent the barnacles adhering 
to the leather, and ivould introduce a 
valuable improvement : we trust it 
ivill not be given up.” 


PUBLIC BAROMETER. 

A Correspondent of the “ Man- 
chester Courier” thus introduces to 
tlic rniblic an ingenious proposal fur 
a Public Barometer.” 

‘ Have you seen the barometer to- 
day?’” isaipiestion asked, 

and to me it indicates an iiiercasi ng 
interest in science, characteristic of 
the progressive improvement of the 
age — such an inquiry was but ^cUlom 
heard in the days of our boyhood. 
It is, however, a question connected 
with a subject that has been hitherto 
much neglected, although, as every 



HKKT-ROUT SUCAU. 


rclh'ctiiijv inilul know?, ono of vcrv 
considcruble importaiic-o—to ihi* coii- 
valcsrent as to tho iiivalul—to tho 
merchant and the mariner as to the 
cultivator of the soil. 

“ It will be cnouL;U for my present 
purpose to assume the utility of the 
barometer as a means of dctcrminiiiic 
the state of the atmosphere : in 
order to render it subservient to 
the purposes of science, fretpient 
and rei,nilar observations sboiihl lie 
nr.ulc and rcifistered, and such rcfris- 
tcr should be kept in every principal 
part of the kint(dom. AVhat would 
tend so much to facilitate such ob- 
servations, and t(» accommodate the 
public, as the erection of a Wliecl- 
parometcT in the most frecjiicuted 
nart of the town, and in a situation 
like that of the public clocks, to be 
readily seen by every passcniyer. It 
will not be necessary here to point 
out the comparative merits of the 
different modes of construction of 
baroinctcrs ; it is obvious that every 
n.scful purpose would be answered 
by the wheel-barometer on the scale 
u’liich I tiro]K)se, provided that the 
mercurial column be of a sufficient 
area, aii<l that the connexion betu'eeii 
the coluinii and the imiex be of such 
a material as is least likely to be af- 
fected by atmospherical chanjfes. 

“ The expense of fitting up such an 
instrument would be trifling ; and as 
I believe notbinfl^ of the kind exists, 
iManchcsler may have the opportu- 
nity of settings an example whicU 
wouhl doubtless be followed by the 
spirited iiihabitaiit.s of other towns. 
I iiepeat it, the acconiniodation to 
the* public would be considerable, 
and tlic multiplied observations could 
iu)t fail materially to contribute to 
the cause of science, the march of 
mind, and conseituently to promote 
the accommodations of men.” 


n£ET-ROOT SUGAR. 

Sir, — As your Correspondent 
“ S. E.” ill Part l.Stli of the Mecha- 
7iics* Magazine, expresses his desire 
for any information respecting^ the 
proper “ process for obtainini; Su- 
gur from Red Beet-Rout,” f will 
with pleasure g^ive the few particu- 
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lars which 1 received from llic man 
who conilucls ilie Jim niiuniracUn'y 
established in rrance. J rei^ret, 
however, to add. that, from my ini- 
porfcct acquaintance with the Ffciu li 
lau^ua^c, my account must be iv-*' 
reived as doubtful, thounli I believe, 
in the principal points it is eorreel. 
The beet-root is first well serapeil, 
and when perfectly clean, is placed 
in a wooden g^roove, al)out twelve 
incbe.s lomr; at one end of which 
turns a broad wooflen wheid, covered 
with short iron spikes ; and on the 
opposite end of the •groove is closely 
fitted a plui( of wood, which is pushed 
by hand against the beet-root, (lu‘ 
iron-spiked wheel at the same time 
turning^ round, and ifrsuliuilly rc- 
diiciiiir the root to a pulp. A Irouji' U 
placed immediately under rece/ive,s 
the pulp, which is then mixed with 
ouicKliine, to destroy the acidity, 
'hie pulp is next boiled over a slow 
fire, never excecdin)[( a certain heal. 
'IVis last process is r(‘pcated two or 
three times, while an attendant skims 
off the impurities which rise at top. 
The pulp is, I believe, next sepurateil 
from the saccharine jnicc by strain- 
ing it in wire sieves ; it is tlicii put 
into larg^e stone jars, and left in an 
airy place to cool. Tliis prodtices 
the. coarse brown suj^ar, ivhich is 
afterwards relincd by the usual 
process. 

S. E. has understood, timt “ four- 
teen pounds weight of boot-root pro- 
duced one pound of raw .sno-ar 
but I think iny informant told mo, 
that the proportion was “ live pounds 
of raw suifur to one hundred ])(mn<ls 
of beet-root.” 

The process of reducing^ tin; root 
to a pulp seemed to me uniicci^ssarily 
slow, as there arc but two grooves, 
fitted each with one root at a time. 
A little simple machinery mig^lit 
easily be made to work twenty or 
thirty grooves j and the same wheel, 
or a barrel, somewhat like that of an 
org^an, would just as easily pound 
the increased nuinlicr to a pulp, a.s 
the present contrivance does only 
two roots. 

Trustinsf , Sir, that you will be so 
good as to excuse the errors which I 
iiuve most prolmldy made in this at- 
tempt at description, and that I have 
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at least sln>wu your (Jorrespoutlcnt 
iny wish, if not iny ability, to foiu- 
ply with his request, 

1 remain, Sir, 

Your very Immhlc servant, 

T. R. 

Cornwall, Feh. .Id, 1823. 

P.S. ^J'hc .•iho\c manufactory is 
n<*ar the Pahu’c of (Jhantlonp, the 
resilience of (.'oiint (Jhuptal, whose 
IMjnnistioii 1 ohtaijicfl to visit it. 


RAILWAYS. 

Sir, — I am very sorry to say that 
f find myself quite as great a novice” 
as (i. page and so muck a 
“ llmrough-paced praiqieal man,” 
that 1 never can admit, upon any 
terms short of complete demonstra- 
tion, tiuiL the same power whieh is 
e,\pcud(id in nrodueing an elleel 
equal to 1 will, without alteration 
or increase, jiroduee an efl'ect equal 
li» i?0, much less that it will pni- 
<lucc an unlimited cflect. 

In page of your IMagaziiie 
is tlie following passage ; — ” Se- 
condly, setting aside the resistance 
of the air, the very same amount of 
c<mstant force whieh impels a ear on 
u railway at two miles an hour M’OUld 
impel it at ten or twenty miles an 
hour, if an extra force were em- 
]>loyed at first to overcome the in- 
ertia of the car and generate the re- 
quired velocity.” This I deny, and 
on the following grounds : — 

A little before, on the same page, 
is the following passage : — ” First, 
it follows, from this law, that (ab- 
stracting the resistance of the air) 
if a car were set in motion on a level 
raihvay, with a constant force greater 
in any degree than is rcipiircd to 
overcome its friction, the oar would 
proceed with a motion continually 
accelerated, like a falling body acted 
upon by the force of gravitation.” — 
Ijiis ] admit ; it is conformable to 
the experiment of Mr. Professor 
Vince. 1 am likewise aware that, 
when a weight is uniformly raised by 
a machine, the pressure on that 
machine is ecpial to the weight, let 
it rise at what velocity it will ; but 
it is obvious the faster the weight 
rises the faster the machine niust 


move to continue to balance the 
weight. 

•Suppose, then, as in page 245, 
that the friction of the car is just 
c(|ual to 90 pounds hung over a 
pulley at the end of the plane on 
wiiich the car is to move, the moving 
force and tlic resistance are in equi- 
librium, and the car remains at rest ; 
but, if 10 pounds be added to the" 
90 pounds, we have a moving force 
equ.il to 100 pounds, and a resist- 
ance equal to 90 pounds ; our ivcight 
will now begin to move our car, and 
in the first second it will move 
through 10 0-lf) indies (see (Ire- 
gory’s Mechanics) ; but, for the sake 
of round numbers, we ndll sujipose 
a heavy body, by the force of gra- 
vity, to descend through 190 inches 
in the first second, in which case our 
weight will descend through 10 inches 
in that time ; in the next second our 
Weight descends .‘10 inches ; in the 
third 50 inches, and so on \ the spaces 
increasing in exactly the same ratio 
as if the weight fell freely. Now 
we know the weight, if left to Itself, 
would have deseended through 190 
inches in the first, second, hut it has 
only descended through 10 inches; 
a force 1ms, therefore, acted on it 
siiflicicnt to make it describe 180 
inches in a second, with a uniformly 
accelerated motion ; for it has coun- 
teracted so much of its weight (see 
I^ncy. Brit. art. Machinery). ()ur 
expenditure of force in' the first 
second will, therefore, be rcpresenteil 
by 180 X 100 *= I80i)0. nirsning 
our calculations by the same rule, 
our expenditure of force in the first 
tmt seconds Will be represented by 
100 pounds, moved through 720 
inches, =* 72000. Deducting the 
force employed in the first second, 
we have 540(K) to represent the force 
we have expended in the second 
second of time. ProceeiUng in the 
same way, we find, in the first three 
seconds, \vc have expended a force 
« 100 pounds moved through l(i2() 
inches = lfi2000 ; deducting the sum 
of the forces expended in the two 
first seconds, we have 90000 to repre- 
sent our expenditure of force during 
the third secom! only : we see, there- 
fore, that the force expended upon 
the friction of our car, for wc have 



RAILWAYS. 


Jis^ yet considered nothing but the 
friction, increases in the same rjjtio 
as the velocity increases, that is, con- 
sidering our velocity as 1 in the 
first second, our force may likewise 
be represented by 1; in the next 
second our velocity is 3, and so is our 
force expended during that second. 
Indeed, the ifreat Snieaton, as long 
ago as April, I77d, demonstrated 
to the Royal Society, that “ the iiie- 
chanic power, whicli must of neces- 
sity be employed in giving diftcTcnt 
degrees of velocity to the .sainc body, 
must be as the square of tliat velo- 
city.” 

Let ns view this matter in another 
light. ^ Our car, then, the friction of 
which is equal to J)0 pimn<l^ hung 
over a pulley, is standing still on our 
railway ; we now apply a moving 
for<*c l)y means of machinery equal 
to UR) pounds, and wc suppose this 
force ca]ialde of moving at any velo- 
city. \Ve may comfiaie the uiuouiit 
of this force in <‘quul times, by 
merely multiplying it by the space 
passed through : in the hrst second 
It moves our car from a state of rest 
through ten inches ; at the end of 
this time it is moving with a velocity 
which, uithout any new impulse, 
would carry it through twenty inches 
in the next second. Our foix'e must 


doll 

now move at the rale of twenty 
inches in this second merely lo keep 
up with the car; but as ne suppose 
our forec an accelerating one, it will 
not only keep up with the car, but 
will ooiitiuiic to prtss upon it as. 
strongly as it did during the first .se- 
cond : this will cause it to de6cril)e 
thirty iiudies in the second second 
of time ; and by the same rule, oiir 
power still acting on the resistance 
will cause the car to move through 
fifty inches in tlie tbinl second; and 
our expenditure of force, may lie 
comparatively represented as fol- 
b»ws : — I'or the first seeoud it is U)() 
]iouiids moved lliroiigh ten inches. . 
UHlOpounds moved through one iiu'li ; 
for tlic next second it is UM)x.‘iO 
,S(K)(); and for the third, it is lODx TA) 
--5()(M) pounds moved througli one 
inch. 

Now, let us see, luxording to this 
ealeulatioii, what comparutive power, 
aeeording to the velocity, the steaiii- 
eoaeh, mentioned in page 17, will 
rccpiirc. We will lake the resistiiue*’ 
of the uir according to the estimate 
there given, and suppose it cipial to 
two and a quarter pounds, at four 
miles an hour ; this, with 100 pounds 
for friction, as is there allowed, will 
be represented by 


102 lbs. moved through 4 iiiiles= 408 lbs. moved tbrougb one mile in one hour. 
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Of which last number 2(K)0 jmiinds 
have been expended on balancing the 
fru'lion alont ; and yet the writer of 
the article alluded to has the hardi- 
hood to assert, “ that, speaking 
practically, it would cost no more to 
command a vehu'ity of twenty miles 
an hour on a railway, than av'clocity 
of one;” and, in page 2.10, he 
“ thinks it right to say, that the con- 
clusions he has announced are strictly 
conformable to exjierinienis made by 
Mnce and Coulomb !” Novv, Sir, is 
it fair to call a man “ wrong-headed ” 
and “ dogmatical” for denying ab- 
surdities like this? But the writer 
uululges in expressions, in page 245, 


which, to say the least of lliein, arc 
uiieoiirlcous and uiii*al)ed for. I'm- 
iny part, f am essentially a practical 
roan, and am jiroud, v(;ry ]>roml, of 
belonging to so us(‘ful a portion <if 
society — lo a portion which could 
claim among its members a Sincaton 
and a Watt, who were entirely pme- 
tical men, and who have done as 
much for their country as .Aiiy f T ilie 
theoretical mechanicians ii has ever 
produced. At the same time, I must 
take tliis opportunity of expressing 
the profound respect I entertain for 
the gowl tlieoretical student ; I look 
upon him as a fellovv-labourcr in tiie 
same cause to which my own labours 
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arc devoted, but in a much hitcher 
department. Were I asked to de- 
scribe such a man, 1 should say, he 
was a philosopher whose philan- 
thropy incited, and the power of 
wliose mind enabled, him to discover 
the laws which govern the most ab- 
struse operations of Nature, and ap- 
ply them to the improvement of the 
arts of life ; 1 should say, he was one 
who was studiously careful never to 
oiler the practical loan a rule of the 
truth of which he was in the least 
<lou])tful, or which truth he was uii- 
<i]>lc to demonstrate; and 1 should 
add that 1 was at all times his most 
sincere admirer. 

S. y. (a young Engineer.) 



Sir,— Having noticed, in the dis- 
charge of pieces of artillery, how 
much power is lost in producing re- 
coil, which indicates similar loss, al- 
though there may he no recoil, I 
send you the plan of a Mortar, the 
principle of which is, to obtain all 
the propelling power possible from 
a given ipiantity of pow'der. The 
figure prelixed snows, at one view, 
a longitudinal section of the machine, 
consisting of two calibres, a shell in 
each, the reduced space between for 
a sausage-cartridge, with the touch- 
hole ill the neck which connects the 
two cylinders. The charge being 
double that of a single morhir, there 
seems no reason for imagining any 
explosive power would be lost ; but, 
on the other hand, if what produces 
the recoil, in ordinary eases of single 
barrels, in this be cmcleiit on the op- 
posite shot, the impulse will be 
greater on each shot from an equal 
charge. The operation of forcing 
the cartridge i/i will clean the necK 
of the mortar; time, and perhaps 
aminunxWnw, may \)e gamed, and the 


execution not only doubled, at least, 
hut when two shot or shells strike the 
same object at the same time, the 
effect will he greater than from ten 
striking the same, with intervals of 
time between. 

I am. Sir, 

Your obedient servant, 

C. D. Y. 


THE OPTICAL QUESTION. 

Sir, — ^Your Correspondent, “ A 
Much-anmsed and Constant Reader,” 
at page 315, No. 7f>, vol. iii. says — 
“ An object 5 feet in height, &c. 
would be reduced to the thirty-second 
part of one-eighth of an inch, or 
rather l-5280ih part of 5 feet.” 

This assertion is not correct : the 
same object would he reduced to 
1 -264th part of an inch, or 1 -15840th 
part of 6 feet. The two rays would 
form the two sides of an isosceles 
triangle, the perpendicular of which 
is miles, and the base 5 feet. If 
we take a point in the perpendicular 
one foot from the vertex of the tri- 
angle, through which point, if we 
we draw a liiic parallel to the base, 
tills line will he 1 •264th part of an 
inch in length. By similar triangles 
we have this proportion : — As 3 miles, 

or 15840 feet : 5 : : 1 : of a foot, 

or of an inch ; which, reduced, 
is one 2 ^*^* 

Wc do not here imagine that your 
Correspondent is ignorant of what 
has been stated. Most of your scien- 
tlhc readers wish to see, without 
doubt, on what grounds such calcu- 
lations arc made. 

I am. Sir, yours, &c. 

Joseph PIall. 

Harpurhey, Feb. 12tli, 1825. 


BUCHANAN’S CAPILLARY STEAM 
ENGINE. 

We inserted in a former Number 
(page 50, vol. in.) the Report of the 
progress of a Capillary StcamEnj^ne, 
mvewiedby a Dr .Buchanan, of Ame- 
rica. The following notice of one 
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prartiral application of it wc extract 
from a Louisville (Kentucky) Paper, 
of the 21st Decenilicr 
“ We are gratified to hear that Dr., 
Biichanuii has succeeded in propel- 
ling a boat by the application of bis 
newly-invented generator. On Sun- 
day last she ran Vive or six miles up 
the river, anil returned with a nunilicr 
of gentlemen, wlio seemed much 
])lcascd with its operation. The ad- 
vantages ^vhich it is considered to 
possess over boilers now in use, are 


economy in the cost, a consideralile 
saving of fuel, lightness, the space 
which it occupies,' and entin* safety 
against accidents resulting from the 
bursting of the boiler; advantages 
which, combined, cannot fail to in- 
tnidiicc it into general use. The 
boiler weighs about five hiiiulred 
pounds. We imdcrstand the Dr. 
intends applying it to pro[iclling 
carriages on land, in which be feels 
f'oiitident it will be eminently suc- 
cessful.” 


I* 




THE BALANCE QUESTION. 



Sin, — 1 am induced to write to 
vour useful and widely spread pub- 
lication, in order to set at rest the 
Balance Question, as stated at page 
224. Neither of the cxplanatiiins 
given by G.B. or the Young Engi- 
neer, appear to me to convey any 
sort of proof, or assign any cause, 
for the singular propert^r meiitioucd 
by C. I). The explanation proposed 
by Mr. C. Eaglaud is right in prin- 
ciple, and the tone and manner he 
has '.adopted is the best way, in my 
opinion, to call forth the expJana- 
tioHs or opinions of others. 1 will 
endeavour, as far as my humble abi- 
lities will allow me, to prove the pro- 
perty in question. 

Description. 

Let AB represent the beam, H and I) 
the scales, and suppose a ]>erson in the 
scale, 11, was kept in eqiiilihrio by a 
weight ill the scale, D ; now, if tlie |)er- 
.son in the scale, H, pushes upwards at 
the point, G, between the fiilcruni, C, 
and extremity of the arm. A, he will pro- 
trude the scale in an oblique dii-cction, 
as, suppose, GK ; then draw KK narallel 
to HA, and produce CA to F ; then the 
crt’cct [irodiiced iiy the scale will be the 


.same as if u was hung perpendicular 
from r, and the pj'C|)oiideraiicy of the 
man’.s wciglit is iucreased in iiroiiortioii 
ofCKtoCA. 

Now, again, to prove the assertion, 
when the scale is prevented from being 
thrust out of a perpendicular position. 
Let HG represent the force exerted hy 
the man against G } then, by Hie resolu- 
tion of forces, it will he resolved into tlie 
two, HA, AG; but AG is in the direction 
of the beam, therefore it can liave no 
effect in turning it about its centre; 
hence AH i.s the direct foiec, and MG ; 
AH : : radius : sine of the angle IfGA, 
or the oblique force i.s to the direct force 
as radius is to the sine of the angle HGA. 

'file foregoing is drawn up in ra- 
ther a blister manner ; but if it .should 
be not fluitc intelligible to any of 
your readers, I will ciidcuvoiir in any 
future Number to be more explicit, 
as far as my time will allow me. 

I remain, Sir, 

Yours respectfully, 

(ieougk Gubgohy. 

4 , Philip- street, Kingsland-road. 


Sir,— O n reading Number 70 of 
the Medtunkf>' Mupnzine^ I thought 
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that C. D.'s ol)acmtion on “the 
Property of the linluncc'* was not 
perfectly correct, and that the effect 
produced must depend on what part 
of tlie hcam the operator’s hand is 
applied to. Upon making the cx- 
])erimeiit, I find, first, that if a 
person placed In the scale, A, and 
halanced by weights in the other 
8(!ale, apply a repulsive force any- 
where to that ])art of the beam dc- 
noiniiKited 11, that the seale prepon- 
<lcr.itcs in whicli tlic operator stands, 
ns slated hy C. 1). ; hut, secondly, 
if the force he applied tf) any part of 
Cf that it will have a contrary effect ; 
and, thirdly, that if the force lie ap- 
])li(Ml exactly on that spot from which 
the scale. A, is suspended (or the 
scale D, if the two scales are at an 


equal distance from the fulcrum)* 
no effect will be produced. 

I am. Sir, 

Yours respectfully, 

J. B. 


STEAM NAVIGATION. 

Sir, — III my letter, paire IGI, * 
vol. 111 . there is a numerical error; 
the fourtli term of the iinalog^y, stated 
to be 2.!)i, should be 5.88. liy pro- 
cccdiiipfjvith this, as directed, we 
have >/5.88 + 0=^2.425 + (i= 8.425 
miles = the vessel’s velocity from 
the cffe«‘t of the wind and’ steam 
acting tojjfcther. 'fhe foUowiiii>f ij^e- 
neral theiircm is deduced from th^^ 
reasoninjf in my aliovc-iuciilioiKMl 
letter : — 


v/i . - . i-i'l * V -- , . 


V 5.88 + (» « 2.125 + 6 «= 8.125, Jus. 


in which V = the vessel's velo- 
city \y steam, F = a number pro- 
portioiial to the force which lycnc- 
rntes the said velocity, and W = 
the wind’s velocity. In the above, 
F is — W« ; but this can only happen 
when the wind and steam act with 
e([ual fotcc ; but, as the steam does 
not always act with the same power, 
F is a variable quantity. However, 
as the pressure of steam is or may 
he indicated by a barometrical tulic, 
I hope, with the aid of experiments, 
to pursue this intercstin^^ subject, 
and will, in a future letter, explain 
the method hy which I propose to 
find the value of F when the steam 
acts with a different force from the 
wind. In the meantime I shall feel 
ninch obliged, JMr. Filitor, if yourself 
or any Correspondent will inform me 
what instruments have been invented 
to measure the velocity of the wind, 
and where they may he purchased, 
or information obtained respecting 
Uicin. I beg to observe how nearly 
I). Screw’a luiswer and mine in this 
cmc hjjrce, (vide his letter, pai^e i?9(), 
vol. III.) His answer is 8.4852 miles, 
and mine is 8.425 ; hut his theorem 
cannot hokl gfood when much steam 
is used ill a lijifht wind : for instance. 


if the boat were impelled hy steam 
alone 8.8 knots, and a breeze spriiij^ 
im, moving at the rate of 8.7 knots, 
tf. Screw’s theorem would give sowti 
increase of velocity to tlie boat from 
the effect of this breeze, which would 
be manifestly impossible, for, in 
such a case, the steam moves the 
boat faster than the wind that fol- 
lows her. I certainly do not know 
how much or how little velocity J). 
Screw would ascribe to the boat from 
the action of a breeze moving 8.7 
knots ; but it is clear that some would 
be produced if such a breeze acted 
alone on the vessel ; therefore J)i S.’s 
theorem would show some increase, 
which being impossible, the theorem 
cannot he genera! f if right. My theo- 
rem, in such a case, would give a less 
velocity than 8.8 ; for that part of 
it which represents the velocity of 
the boat produced by the wind act- 
ing with the steam '(in this case), 
would be a negutive (jvanfifif, and 
which would actually lie the case in 
jmictice ; for, were a commander of 
a steam-boat to set his sails when 
the steam impelled the boat 'faster 
than the wind followed her, he would 
have a Imck-sail, and produce a re- 
tarding and not an accelerating force : 
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tills, however, he woiihl |>e well 
eiiouj^rh aware of without tryiii.jr the 
experiment. 

I remain, Sir, 

V our very obedient servant. 
Pad OLKWIIEEL WiND-AN D-STEAM. 

P. S. — I jrivc the above theorem but 
as a near approximation to the 
the truth ; for, when W — \i is a 
jmutive <|uantity, a deduction must 
be made. 


LONDON IMPllOVEMBNTH. 

Sir, — A s a rnnstaiit roadci* of your 
valiuUile work, flji* MnvJinnics' Afugazim', 

I pcrc(M\e several remarks and observa- 
tions Oil the fmprovenieiits (»!' London ; 
some exeeuted, some in eontoinplation— 
one liking one thing, and one another. 
Now, Sir^ you will very niiieh ohlitri* me 
by allowing me spare to say what i shniild 
like • and if the uhole or any part of it 
can be executed, I shall feel myself in 
duty hound ever to prav, &c. &c. 

I take it to be very clear , that should 
the population continue to iucrea.se in 
this great metropolis for a few years 
longer, the business in it cannot be car- 
ried on but at a very great risk of life, 
and iucoitreiiicucc to las Majesty’s sub- 
jects, unless many iiuuortant alteiatiuii.s 
are made in our public tlioixnighfares. 
Ought we not, therefore, to embrace 
the opportutiicy for iinpixiveiiieiit which 
now oirei'.s, when our trade, coiiiiuerce, 
and niaiiufactiires, are Hourishiiig in all 
parts, and money at so low an interest ? 

I should like, however, in the fir.-jt 

{ ilace, that all public work.s, or works 
(ir nubile bciictit, should be made known 
to the public before tlie plans are acted 
on, as by .so doini^ some fool or other, 
unknown to the wise men at the head of 
those roiicerns, might possibly imiimve 
upon them; and if In^ did so, he .should 
be jiro|)erly rewarded. 1 must, iiiore- 
Dver, say, that if impro\’eiueiits are to be 
made, they should be sucli as may be 
useful and Deneficial for ages to come. 

I like the intention of removing Fleet- 
market, and, as it is said, oiieiiiiig a 
Way to the north of I^ondon ; i also like 
tlie suggestion of opening a road to 
Tottenham eourt-roail. Nor do 1 dis- 
like opening a way from Coveiitry-stieet 
to Holborii, as suggested by one of 
your Correspondeuts ; but, above all, I 
should like a nearer way from Coventry- 
strect into the City, and a commodious 
way too, so that the courtier.s may drive 
from the west to cast, and calculate on 
’the time they have to reterii, which now 
they cannot llo, on account of the many 
olKStructions they are liable to in the 
Mtrand, Fleet-street, and Ludgate-hilU 


To do the thing as 1 should like, it must, 
I .suppose, be a tlovernment coiieeni, be- 
ginning in Coveiitiy -street, and ending 
at 'I cumle-bar, or, still better, at Cheap - 
side. The line 1 shall point out between 
Coventry-street and Temple-bar, touches 
that desrriptioii of pro|>ei'ly in general 
which would be much impioved by such 
an andertakiiig. The loss of that imu - 
tioii given up to the public would, in a 
very few yeai s, be regained by tlie ad- 
vanced rents such .'i line of street would 
yield to the proprietors ; wliile a great 
portion wouhl immediately advance in 
value from 20 to Ml per cent., witiiont 
putting the owners to any other than the 
expense of a more elegant front; other 
poitiou.s of it would pay from 51) to lOU 
per cent, in advance, taking into the ac- 
count the increased value of the ground 
for building. I shall begin by setting 
back the whole line of houses on the 
.south side of Covenlry-street, Ha>- 
luarket, about twelve feet, more or less ; 
then make way into Leiee.ster-.sqiiari , 
pas.siiig along the north side to ilear- 
slreet; widen thesoutii side, and more 
so the cast end; proceed on to St. Mar- 
tin’s-lane, and thence cross liedfordhury 
to Henrietta ‘Street, Covent-ganlen. f 
should like iniich to set back the whoUt 
of the soutii side of tln.s latter street, us 
far as the south-east corner of the mar- 
ket, for the purpose of more inaikct- 
ixKun. I would then make my way to 
Vork-street, cross Hry(lge.S‘, street (I be- 
lieve I could pass oil witliout upsetring 
the News press -ollice). and dash tbixmgli 
White Hurt-yard to Wych- street, which 
1 would widen by taking down the whole 
line of lionse.s on the south side, and far- 
ther improve by rebniluiiig the whole of 
the north side. I leave you here, unless 
you are disposed to make a thorongii 
good job of It ; and if so, we will begin 
again, commencing at Essex -street. Lei 
all the houses from thence to Temple- 
bar I>e put Imck in a line with the liunses 
on the west side of K.ssw*x-street. When 
you are at 'iVmple-bar, clear that all 
away, or so alter it as to widen both the 
carnage ami foot way.s. (There may he 
a gatecoii-strueted, if there must be one, 
somewhat on a drop plan.) I want next, 
from this simt, a view of that iiohlu 
structuie and national oriiuincnt, St. 
Paul’s Cathedral ; but to do this I mu.st 
have the skirts off the lawyers’ coal, by 
touching on the avenues of the 'rein|)le. 
1 will not, however, attempt to touch 
the Temple itself, as there arc so many 
queer upper stories theie, but go to St. 
Bride’s Chureii in a straight Hue, setting 
back the wlmle of the house.i on tlic 
south side of Fleet- street. Ikyoiid St. 
Bride’s, I would aNo set liack all the 
hnii.se.s in a straight line up to St. Paul’s 
Churrii-yard, in a line with the houses 
on the south side of the Church -yard. 
From thence w'e gg to the north side of 
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Fleet-Street, roniincuciiit; at St. Duti- 
.•^tairs Cliurcli ; and i\n a loss of property 
given lip to the puhlie on tlie sovth side, 
regain a valuable part, by bringing the 
line of Iiouses fonvard into the present 
public road. Go on in this way, as oc- 
casion may require, until you come near 
St. Paul’s *Chiircli-yard ; then down with 
and rebuild, some yards farther back, 
a few houses at the top of liUdgate-hill, 
on tlic north side ; set back also, or clear 
away, all the hoiistson the north side of 
St. Paul’s Church-yard to Paternoster- 
row. Do then as you like here, not for- 
getting to make a way through to the 
new Post Onice, leaving a good o|)ening 
to St. Paul’s, for 1 do not like to have 
tins noble pile of building so hemmed in. 

Now, Mr. Editor, if you will not al- 
low me all this, begin at least in Fleet- 
.street, after leaving Temple-bar com- 
plete, and at Salisbury-coiirtend, com- 
iiieuce widening onwards to St. Paul’s. 

1 think 1 have here pointed out the 
best line of way from the west to the 
east into the heart of the City; but 
lliere is another way of acconimishing 
tlie .same object, which is vvortli men- 
tioning. It would not, indeed, be so pa- 
JaUible to the people of Fleet-street and 
JiUdgate-hill; I should be upset too by 
the wigsiuen, and, in my way, stand a 
elianee of getting into Newgate ; but if 
1 could pass the Conner, the latter I 
.should not .so inuch^uiid, as 1 .seem dis- 
posed to pass over Fleet-market on a 
triumphal archway, and take a Hying 
leap to St. Paul’s, and po.ssibly knock 
down ill that flight the .spire of Ludgatc. 

Either of these iinpruvenients would 
be worihyof this wealthy iiatiun, add to 
the convenience of its trade and com- 
merce, lessen its expense hy a quicker 
dispatch of husine.ss, save many a life 
from an untimely end, give an elegance 
to the town, and unfold one or mure of 
its greatest ornament.'^. 

The fiCgi-slators can find ways and 
iiie.ins for any thing they wi.sh ; 1 .should 
tliiiik they might look into some corner 
of unclaimed dividend-., or otherwise, to 
uceom|)li.sh something like this. 

'J'he new .sfn?et called Regent- street, 
and this projected street, would make a 
comical sort of crooked T, which, as the 
lir.st letter of my name, I .suh.scribe. 


AMERICAN CUTLERY. 

The Newbury Port 'Herald says — 
We have seen some snceiiiunis of 
iineoiniiionly nice ana ingenious 
workmanship and ineclianical skill, 
made by Mr. Nathaniel Perkins, of 
this town. They consist of a pair 
of scissors, I’ompjelc in all their 
parts, and of perfect eon'll ruction and 


finish, precisely one inch in length; 
and, u'hat is more curious still, ano- 
ther pair of scissors, equally com- 
plete and of equal finish with the 
first, hut only Ihrce-teyilhs of an inch 
in length. These last have a steel 
tag aiid an ivory bodkin of the same 
length with them, to match. The 
whi)lc set being, when shown to us, 
contained in a needle-book of ap- 
propriate dimensions, formed one of 
the most beautiful collection of mi- 
niature workmanship imaginable. 
Wc recollect seeing a card of Rogers, 
the Sheflield manufacturer, whose 
penknives and other fine cutlery are 
so celebrated, in which mention is 
marie of a pair of scissors of his 
manufacture, weighing only half a 
grain, as unreal curiosity. The scis- 
sors made by Mr. Perkins are a still 
greater curiosity, as they weigh less 
than half a grain. Mr. Perkins ap- 
pears to liai'c a large share of tlie 
mcclianical talent of his family, and 
is highly deserving of encourage- 
ment.” 


niESKIlVATION OF MARBLE. 

A w’a.sh for the Preservation of 
Marble luw been recently invented 
by Messrs. (laraicr and Co. of Paris, 
which is already very generally 
adopted in that capital, ft secures 
purity and solidity of the marble 
from the attacks of moisture and of 
saltpetre, and is calculated to bei'ome 
a cheap and useful substitute fur 
paper-hangings and paint, Iieiiig as 
well suited for the interior. It is as 
white ns marble, and also capable of 
receiving fresco paintings. The: an- 
cients are said to have used some- 
thing of Ibis description, as many of 
the buildings in Pompeii were found 
covered with a thin white coat ; and 
if such an invention was necessary 
ill such a climate as that of Italy, u 
is doubly so in such a latitude as 
Paris. 


PERPETUAL MOTION. 

Sir, — Reading in your Mechanics* 
Magazine an account headed, Ano- 
ther Perpetual i^lotion Imposture,” 
I beg to inform yon that a Scotsman, 
much marked with the small-pox, 
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and whose name, accordin;;’ to his 
handbills, M’as Aduins, almiit two 
years since, exhibited, for eij^ht or 
nine days, his j)reteii(led perj)etual 
motion at this place, and, I believe, 
took the natives in for lifty or sixty 
pounds. Accident, however, led to 
a discovery of the imposture. A 
gentleman, viewin^^ the machine, 
took hold of the wdiecl or trundle, 
and lifted it up a little, which I sup- 
pose disengajfcd the wheels that con- 
nected the hidden machinery in the 
plinth, and immediately he heard a 
sound similar to that of a watch 
when the sprin^r is runninij down ; 
the Scotsman was in irrcat an<fcr, 
and directly put thc‘ wheel into its 
proper position, and the machine 
a«‘ain went round as before. The 
circumstance was mentioned to an 
intclliffcnt person, who determined 
to find out and expose the imposture, 
and took with him a friend to view 
the machine ; they seated themselves 
one on each side the table upon 
which the machine was placed ; they 
then took hold of the whcf'l and 
trundle, lifted them up a little j there 
beiiiff some play or liberty in the 
pivots, directly the hidden spring- 
began to run down. They continued 
to hold the machine in spite of the 
endeavours of the Scotsman to pre- 
vent them. When the spring had 
run <lown, they placed the machine 
again on the table, and otfered the 
Scotsman lifty pounds if it could 
then set itself going. Alas ! notwith- 
standing his fingering and pushing, 
it remained motionless. A constalde 
was sent for, the impostor went 
befote a magistrate, and there signed 
a paper confessing bis perpetual 
motion to be a cheat. He was 
suffered to go at large upon pro- 
mising to leave the towm. i am con- 
fident, from the description, that he 
is the same person alluded to by 
your Correspondent. 

To prevent others from being de- 
luded and cheated by this impost(»r, 
is my motive for making this com- 
munication. 

I am, Sir, 

Your obedient servant, 

A Well-wisher. 


COMBINATION LOCK SECURITY. 
Sir,— Agreeable to your wishes, 

I send you a sketch and descrip- 
tion of a Horizontal Combination 
Lock Security, for door and other " 
locks, of my invention. 

1 am. Sir, &c. 

Your obedient servant, 

G. M. H N, 

Lieutenant, Royal Navy, 
Exeter, Aug. 31, 1824. 



Description, 

A is a circular piece of stout wire, with 
a cross piece at one end, of a size for iti- 


Stroudwater. 
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troducing inti a keyhole, ami formed as 
a screw at tlu* other. Jl is a ciicular 
piece of ii'oii or britss, having at one cud 
a scjuarc shoulder, of about tw<j-thirds of 
ail inch square, and abniit a third or half 
an inch thicknes.^; on the circular part, 
a screw is to be made, of five or 8l^: 
tlireads, close up to the shoulder, fn 
the centre of this piece, li, form a cor- 
responding thread u> the screw A, quite 
through. C is a circular plate, iron <»r 
brass, of the same thickness as the shoul- 
der of 11 ; in tlie centre of C a square is 
cut through, to- lit easily over the shoul- 
der, Jl. 1) is ji small piece of iron, half 
an inch projection, fixed in, and ju.>t be* 
neath the centre of one of the squares of 
the aperture in C. On tlie opposite side 
make three holes, quite through, on a 
parallel with the ciicle of C, about the 
si/e of a crow (juill ; call tliese holes K. 
F is a conical piece of iron or bras'*, of 
about two-thirds of an inch long, Hat r.t 
the ends, about an inch diameter at its 
base, and its small end agreeable to the 
si/e of the diameter of the eoinbinatioii 
lock, to be applied to tills end. At the 
base arnl centre of piece F, form a cor- 
responding screw to the screw of J>, .suf- 
ticieiUly dce|) to make the shoulder or 
base of F come close against the shoulder 
11. At the small end of F, and centrical, 
form a screw orifice, corresponding to 
the screw end of any coinhinutiou lock 
you mean to use for the purpose, "riie 
euiniuou eombiuatioii locks now in gene- 
ral use will ap|)ly to this purpose, hy 
taking away the end-piece from tlie 
screvv, and having a liar-holt made 
longer, as 1 shall hereafter mention. 'J'hc 
mode in wliich this horizontal eomhiiia- 
tioii hx-’k security will apply, is tints 

Froceed with AllCl), iis specified in 
iiiy Lock Security, inserted in your Num- 
ber 4(>; the base end of this conical 
liiece, F, in the present sketcli, is then 
to lie screwed on to 11, tight against the 
piece C. Having fixed your letters or 
ligiire.s of your combiiiatioii luck to your 
fancy, screw into your small end of piece 
F the screw of vour combination lock : 
and so contrive lliis screw, when screwcu 
tight ill its place, to bring the bar-bolt 
uppermost, and in a line witii one of the 
holes, K ; and let this bar* bolt be of such 
a length, when the eombinuiion lock is 
drawn out for unlocking, that the end 
of this bolt shall lift up clear, and disen- 
gage itself from the hole, E, and the cir- 
cular plate, C. 

Ill unlocking this .security, there will 
never be any nece.^sity for unscrewing 
your combination lock from your piece, 
F, unless for the purpose of altering 
your combination letters or figures, oh 
suspecting your combi nation to bekiiown; 
you need only to unscrew F from L, when 
the bolt is withdrawn. The niacliinery is 
taken off or a|)plicd in three pieces only, 
when once fitted to the door or dies! you 


may have occasion for its use. I have 
not represented tlie combination lock as 
a section, but as applied, with four com- 
bination rings, to the section of my ma- 
chinery, in the position of locked, with 
the piece, A, traiisversed, as in a key- 
hole. The dotted lines, G, represent the 
key-liole, and H as part of the lock. 


INQUIRY. 

NO. 101 .—llEFRACTIXfi TELESCOPES. 

Sir, — I have lately pureliased a 
rcfraetiiii( telescope of considerable 
power ; it .shows most distinctly tlie 
ring and some of the satellites, belts 
and satellites of Jupiter, &c . ; but my 
astoiLishmeiit is great in turning the 
tube to the planet Venus, whose 
figure is scarcely distinguished, being 
involved in prismatic colours. 

Will any of your Correspondents 
point out the e.xplanation, and if tlie 
failure is to be attributed to a defect 
ill the instrument ? 

I am, Sir, yours, &c. 

Theodore. 


ANSWER TO INQUIRY. 

STEAM PIPE JOINTS. (P. ] 1 1, VOL. 3.) 

Sir,— I n reply to the inquiry of your 
Correspondent I. T., from Henlcy-ou- 
Thaiiies, respecting Steam Pipe Joints, 
1 have to iiiloiiii him, that T have found 
Me'sr.s. Parkrr and \V\atts’ Uomati ce- 
ment an excellent one for the end- joints 
of iron pipes for water, as tlic following 
account will fully show:— In December, 
1804, I boiighl the hou.se whicli I then, 
and for many years before, had liiod in, 
with the exteli.sive piemi.ses attached to 
them, at Hridjiort Harbour, in Dorset- 
shire, At first 1 obtained my supply of 
fresh water from a well about 20 teet, 
the water from which was pumped up 
into a re>ei'voir, that would contain from 
Hi to 20 hog.sheatls. From the bottom of 
tlii.s reservoir it wa.s eouvc)ed to my 
hoii.se and a neighhnurtiig one, di.staiit 
about OOU feet, through wood pipes, tlie 
greater part of which were laid in loose 
sand, but a little way below tlie surface. 
From this last, or “some oilier eau.se, 
there wa.s a frequent leaking in the jiipes, 
which occasioned a good deal of incon- 
venience and exiicu-se in taking up and 
repairing, and made me anxious to get 
.something that woiihl answer better. I 
had seen, near Neath, in Wales, that 
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Iron pipes were used in rai^in^ water 
fmiii some* of the coal-mines; I there- 
fore determined on trying Iron iiisteail 
ot woud^ and inaile apidieution to Mr. 
J. Price, tlie manaiyer ot tlie Neath Abbey 
Iron Works, for what I wanted, aiul, by 
his recommendation, I ^ot from those 
works the quantity of iron |)ipes 1 needed, 
of throe-inch bore. 1 ordered at the same 
time for two ladies, my intimate friends 
and neiRlibours, who were supplied at 
their house with water from a spring at 
a distance, conveyed through wood pipes, 
and who had been subject to the same 
inconvenienre that 1 had long felt, three 
or four liundred feet more. My order 
for both was for part sjdgot and fauc»‘t, 
and part fiaiich pipes ; but were I to do 
any thing of the sort again, I sliould have 
all llauch pipes, as they are much more 
easily taken up or shitted. Mr. Price’s 
directions were, first, to mix a (luantity 
pf white lead with linseed oil to tne (on- 
.sistenee of thin paste, and to lay a coat- 
ing of tills with a paint-brush on the in- 
side of the faucet end, and the outside of 
the spigot end. Mome narrow slips of 
.canvas, covered on both sides with the 
same .substance, were tlicn ordered to be 
earofnlly put round in the Sjiigot end of 
the pipe (in the same way as is done with 
brown paper to tap a cask), and the 
spigot end carefully screwed into the 
faucet end. In order to drive them to- 
gether as tight as possible, he farther di- 
rected, that a piece of wood, sharpest at 
one end, of about six feet Jong, should 
be stuck into the ground, so tiiat a man 
could got a good |)urehasc on tlic end of 
the pipe oppositi*, into which the man 
witli a sledge was to dri\o the piece of 
wood, which the person u.sing it was to 
keep as tiglit 1o the iron as possible, as 
the pipe itself, if struck, is liable to 
break. With respect to the. fliuiches, Mr. 
Price diiectcd that a sort of round hemp 
gasket should be made, of a diameter 
larger than the horo of the pipes, and 
that it should he welicoveml on all sides 
with white lead and oil. "riic fiaiich ends 
w'ert; to have a ^•oatilJg of the same wliite 
k*ad.* The gasket was then put between 
the two fiaiiches, and held in its place by 
a boy with a piece of twine, to wiiich the 
gasket had lH‘en previously susjicnded, 
till the llanche** had been brought toge- 
ther and tlmroughly secured by four 
screws and nuts. Mr. Price was so 
obliging as to send me a spigot and 
faucet pipe, and two fiuiicli pipes, put 
together for patterns. Alter rca’ivmg 
the whole, 1 was much at a los.s what 
class ot workmen to cmjdoy in laying the 
pipc.s, as nothing of the liad ever 
then been seen or heard of, to my know- 
ledge, in tliat part of the countVy> On 
consideration, 1 fixed on a common 
country carpenter, of the name of George 
Swafiield, of the little village ot ilulhcn- 
hamptou, and a working stone- mason. 


of the same description ('rhoma.s Eve- 
rett), of the little village of Shiptoii 
Gorge, both near at hand, and orderctl 
them to come with ihcir men to di> the 
work. I fixed on them, as I had often 
employed them to do things tliey had 
never seen or done before, jind I had al- 
ways found they carefully tol lowed my 
directions, ’riiey began the work, as 
well as 1 can recollect, in the early part 
of December, 1805, and laid down almut 
ten or a dozen pipes, cliiefiy under my 
cuustant ins|iection. I then Iiad the. 
lower end ot tlie la.*<t pipe filugged, and 
let ill the water, and I wa.s iiiiieh jileascd 
to find all nnite tight. 1 then uirccU*d 
them to lay down twenty or thirty pijies 
ill the same way, very carefully, hut I 
was very little with them myself while 
they were about the job. On again plug- 
ging the lower pipe, and filling ail with 
water, 1 was di.sappointcd to find that 
the ])ipes leaked hi many places. L 
blameu the two master-workmen i had 
employed with having been negligent, 
aiiu inattentive to the orders I had given 
them ; but they both assured me that .such 
Jiad not been tlie case. I then directed 
that the pipes should he taken up again, 
and meant to have filled each pqie with 
water, as soon as well fixed, to |iio\o 
it. A.S thus, however, would have been 
very trouhlesoinei and would have taken 
up much time, the mason, Everett, said 
he was sure he could stop all the leaks 
with Homan cement, as he had used it 
frequently agaiu.st hot and cold w<itcr, 
and found it to set and harden w(‘ll hi 
Imtli. lie referred )>articuiai'ly to n pic‘f‘e 
of work of this kind, which he had exe- 
cuted for an intimate friend of mine, 
who lived about two miles trom me, and 
who, he was sure, had still some of tho 
cement by him. I had never at that time 
heard of the article, but sent Everett to 
my friend to state my difl’icnlty, and to 
borrow what he needed. 'Diis he kindly 
supplied him with, i now made the men 
scra|)e off carefully all the whiti* lead, as 
Everett said the cement would not ad- 
here to paint. A luting of the eeiiieiit 
was then carefully put round every end- 
joint ; and as there were here and tlicre 
a few small iioles and defective places in 
some of the pipes, a luting was pul 
round those also. In about two hours 
after the pipes had been all thus repaired, 
they were again filled with water, and 1 had 
the pleasure to find them all (piite tight. 
The whole line was then carefully laid 
down In the manner before-nieiiiioned, 
and a luting of the cement put on over 
every end-joint and vi.sible defect. ’Phe 
end of the lower pipe was then plugged, 
and the wliole line filled with watei , and 
all was found quite tight. The work was 
finished on Christmas Eve, 180.>, 

Finding in the lead pipes in the house 
some little leaks, Svvafileid, the carpen- 
ter, carefully haiiiinered the edges ot the 
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places where the leaks were tojfcthcr, 
and |uit a lutint; of the cement round the 
lead pipe, to which it adhered firmly. 
The leaks were now quite stopped, and 
from that time till the present hour the 
work has not cost one penny in repairs. 
The water rises from tlic iron pipes 
about eight feet in the house. 

A few years since, a partner in the 
house of Messrs. Parker and Wyatt 
liaving called on me, 1 directed the 
ground to be opened, lo show liiin a few 
lengths of the pipe, and on examining 
the cement luting, we found it apparently 
as hard as stone. Some years after, I 
opened the ground a few lengths to show 
a friend, who w as about a similar work, 
and the pipes and lutings w'ere found in 
the same state as before. 

On a first trial to use the water, it 
was found of the colour of rusty iron, 
and had a metallic taste. As 1 had some- 
where read or heard that lime would pu- 
rirv water, 1 ordered a bushel of uii- 
slaked clialk-lirne to 1)0 thrown into the 
reservoir when full of water ; and wdicn 
it was quite slaked, that the mixture 
should be well stirred together. The 
pipes were then filled with it, atid after 
remaining some time, the water was 
run off. For a few days, or a week after, 
the water had a milky appearance and 
the taste of lime ; but these peculiarities 
soon went off, the water became pure 
and excellent, and it lias been since con- 
stantly used at table, for tea, for wash- 
ing. brewing both strong and (able, beer, 
and every other domestic purpose; for 
all which it has been found to answer 
well, although the w'cll is not two hun- 
dred yards from the sea at high water. 
The soil is wliat is called a yellow fox 
mould earth, on a bottom of lime-stone 
mixed with the .same sort of earth, and 
ihe ton of the well is not twenty feet 
from t lie level of high water springtides. 

Ill the spring of the year 1HU6, 1 .super- 
intended the laying down of the pipes for 
the two before-mentioned ladies; the 
same person.s were employed, and the 
pipes answered as well as iiiinc. Sliorlly 
after, a profc.ssional friend, who wished 
to liavc water conveyed to the houses of 
two of his clients, one from a distance of 
upwards of two thousand feet, and the 
other between one and two thousand 
feet, procured at my recommendation the 
ivqnisite pipes from the same place, and 
employed the mason, Eveivtt, to do the 
work, which ha.s also answered well. I 
wa= afterwards applied to by the steward 
of anobLemaii, le.sidcnt about eighteen 
miles from my then house, for inforir.atiou 
on the subject. 'J'his person had got 
ready for his l^ordship about five tlioii- 
saiid feet of pi^c nii the spot where it 
was to be useii, 'and at his request I en- 
gaged the carpenUM', Swalfield, to go and 
do tile work, which he accoalplj^lK■d 


most satisfactorily. It has continued 
ever .since to answer well. 

It must be for the consideration of 
your Corre.'*pondent from Henley-on- 
'i'haiue.s, whether the same substance 
may be effectual against the power of 
steam on the end-joints of iron pipe.s. 
Pos.sibly, if a thin liidc, well soaked in 
wafer, could be pas-sed twice round the 
lutings very caretully, without .shaking 
or cracking the cement, and tlicn se- 
cured on each end of the iiide i)y several 
turns of a small cord tightly fastened, it 
might prove an additional security. 

I have gone more fully into the matter 
than I ntJici'wisc should have done, in 
the hope that, from the very extensive 
circulation of the Mechanics' Magazine^ 
it might afford some useful hint to some 
of its numerous readers. Should it prove 
so to any of that useful class in particu- 
lar, for whose advantage it is chiefly in- 
tended, it would give me great pleasure. 
[ am, Sir, 

Your obedient humble servant, 

H. U. WAY. 

5, Montpelier, Bath, Nov. 20, 1B24. 

N. B. Since writing the above, it has 
occurred to me that, about the year 1H06*, 
I wrote to Messrs. Parker aud Wyatts, 
that I had u.sed their cement hi the way 
before-mentioned, and that I gave them 
the iaformatioH with a view to their 
making any use they might think to their 
lulvantiige. It is, therefore, not un- 
likely that their cement may now be ge- 
nerally used for such purposes, though 
1 am not aware of having seen it, except 
in the foregoing instances. 
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Dr. Johu'.s Paper in our next. 

We are obliged to “ Snug” for favour- 
iug us with his address. 

VVe shall be glad to receive the commu- 
uicatioii offered by J. S. 

The “ Rule Manufacturers of Birming- 
ham” shall have an aii.<)wer in our next. 
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“ How uiilittppj would man be witliont nn intetrlinni;e of Ihoiiglit ! 'Pie mind would be as 
riclies colfered j their shining beauties eternally buried and prevented from beneiieially circulating 
among i>ocietj.'*—Spntainr. 


DR. JOHNVS APPARATUS FOR DECOMPOSING POTASSIUM. 



Sir,— I n a former Number of your 
justly popular work, I observed a query 
on the best method of prucurin^ Potus- 
.siuui, and I hoped, long ere this, to see 
it answered. 

About fourteen years since, 1 pub> 
lished a paper on the subject, aecompa- 
nied witli an engraving of the apparatus, 
in Tilloeh’s Philosophical .Mugaziiie ; and 
I am informed, that the greatest quan- 
tity of potassium now prepared for .'*ale 
Is supplied from an apparatus of this de- 
scription, under the direction of a gen- 
tleman who at that period assisted me 
in making my experiments. It is at this 
day .-sold in the sliups at eight ])eiicc per 
grain, being at the rate of sU'U‘€n pounds 

VOL* 111. 


sterling per ounce Troy ! or al out four 
times the price of gold. 

As an encouragement to others to per- 
severe iulhc.se pursuits, I shall he ex- 
cused in sa>ing, that the publication of 
this paper gained for its author an in- 
troduction to the leading scientific men 
ill the United State.s or America ; and 
that the pota.ssium obtained in tlie expe- 
I'iiiients described, was carried by me to 
that country in the following year, where 
1 had the pleasure of eihibiting this cu- 
rious substance to a great number of per- 
sons who had no previous knowledge of 
it but by report. 1 iiad also the good for- 
tune to 'carry some of it to Calcutta. I 
believe, the first person in America who 
2 B 
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(ilitaincd potasMiini, and who was ii\- 
(ItUTd to iiiaki* tlw iiticiiipt afUT scciiiif 
SOUK.' of mini’, was .Tudf^c ('fiojuT, of 
Pittshm;d«, IViinsylvania — u gfiitlcinaii 
well known for his sclcntiiic pursuits, 
as also in hpinp; the translator^ of the 
Laws ol Justinian, and .standini^in some 
ivlalionsliip to the aniialdc and philuso- 
pliic Dr. Pne.sth*\. 

i have unintentionally d<‘\iatcd from 
the puiport of this coniinunication ; I 
shall noweonfnie nijself lo the .substance 
of the paper helore-inenrioned, and pre- 
fix ii draivini': of the ap|)aratus, in the 
liope of .stirriini: up (tliroiiyli your rxh'ii- 
siiriy circulated Journal j some of your 
readers to fresh iinjuiries on ihrs truly 
interest ini; subject. 

Karly in liie jear 1810, wishiin; to dc- 
coiiipo.-e potash witli the bent guii-bar- 
lel, as was then dune at the Uo\al In&ti- 
tiiiion in (auidon, and not enjoying tlie 
ample re.souvces of its excellent Pn>fe.s.sor 
ol (’lieinisiry, Mr. Diow Sir; Humphry 
Davy, it hccaine a tlesidcratuin to con- 
struJi an sijipaiatns w’hich should serve 
lor the repetition of the experiment, in- 
stead of nitting it in piece.s, as I)y the 
method hithcito in use. 

jl)<>xn'}j)tioii of the ^ ippara/us. 

1 i)r/)ciired iin old guii-burrel, which 
cost me alum I two shliiings ; one eud of 
it was cur\ed, so as to correspond with 
llie .si/e ol tlie furnace to he employed ; 
the sir.iight imrtion was bent so ns toin- 
eline a little, and then eut otf within an 
iiicli or two of the enrved portion, to 
wtiieli it wa.s afterwards made to fit air- 
tight by aground joint. Within the junc- 
tion 1 introduced a tliin iron lube, which 
.serves to receive the iiotiussium just as it 
emerges from tlie fnniace, thereby af- 
fonling facility for removing it, and ob- 
viating waste. To the other end of the 
curved ])urtion is grouml a shoil tube of 
iion, a fimnll hole only being left for 
eommnnieation between it and the bent 
part of the apparatus; its upper part was 
tiirnished with aground iron stopper, to 
he employed at the end of the proee.ss. 
'I'he Inrn.iee I used was constructed of 
the eoinmoii black lead erneible,s, about 
eight inches in diameter; the. fire was 
urged to ii.s prouer degree of intensity 
by a pair of douolc bellows, 3G inches 
by 14. 

Method of using the Apparatm. 

Previous to the eoninienceinciit of the 
operation, the curved piece is to be se- 
parated from the i'e>t, and covered with 
u luting of iStoiirbi'idge clay and chuujied 
straw, sulllrlenily diluted to be applied, 
in successive layers, with a coiiiiunii 

ainter’s tool, taking cate that each coat 

e dry before another he added, other- 
wise the lute will fall oft* in the experi ■ 
ineiit, and the iron be melted. The 
curved pi(*ce of barrel is ric.\t to be filled 


with clean iron turnings, obtained witli- 
oiit the use of water, which would iier- 
li.ips altogether prevent success iu at- 
tempting the decomposition of the alkali. 
The long straight piece is now to he 
joined to it (^having placed the small 
thin tidie within it} ; at the end of the 
straight jiait I generally atfi.xed a stop- 
cock, and to it, by means of a cork, a 
bent glass tulie, whieli passes into a cup 
of oil placed on tlie ground, and thus 
catting oif all eonimunieatioii between 
the ban el and the external air on thU 
side. At the opposite end, tlie smaller 
straight tube is lo lie put on ; and now 
the fire should be gradually raised till 
the iron lurning.s are seen, through the 
.small hole, of a white heat. No time 
.should he lust in hringiiig this lesser tube 
lo a red heat, wliicli is done my means 
of an auxiliary fire aiiplied to it. 'I'iie 
potass is nowto he gradually introdiict'd, 
and as fast as il melts, and passes down 
on the tnriiiiigs, is to be supplied siic- 
ee.s.dvely, till the quantity intended for 
the proce.«s he .spent, w’heii the iron stop- 
per should be put in, and a little of the. 
luting applied, to prevent the po.ssibihiy 
of the acce.ss of air: thestop-coek must 
now also he’ turned, or the oil would 
ru.sli up, and endanger both the product 
and the operator. If tlie process has 
gone on well, hydrogen gas will lie 
evolved in great abundance from tlie end 
of the glass tube iu the oil, and not un- 
fre/jiiently containing potassium in .solu- 
tion, wliicJi takes fire of itself in tlie air, 
affording a jilcasing appearance. 'J'lie 
fire may now be reniovcu, and the appa- 
ratus buffered to cool. If the experiment 
he successful, the potas>iiini will be found 
in and about the thin iron tube, wbieli, 
on the opening of the apparatus, should 
he plunged into iiaphtlia, and what more 
is about tlie sides of the lianel should he 
expeditiously collected for the same piii- 
pu.se. I .should have mentioned that it 
IS iiece,s.sary to keep the straight jiart of 
the barrel as cold as possible by wet 
cloths. 

Remarks on the Process. 

Ill my first attempt I obtained twenty 
grains of the metalloid ; in thelast, froiii 
an apparatus which I liad used twidve 
times, I collected 140 grains from eleven 
drachms Troy of the alkali. My next 
object was lo substitute, it possible, the 
c\)m:uou caustic potass {knti purum, or 
lapis infernatis], which i.s sold at an 
eighth of the price of the pure potass, 
and which, up to this time, had been 
always employed. In a subsequent ex- 
periment twelve drachms yielded the 
extraordinary product of 170 grains. 

Having a wi.sli to obtain fodmm, as 
well as potahsiiiiii, but not succeeding 
with caiwtic soda alone, 1 employed two 
drachms of .soda with .«iix of potash, and 
obtained .si.xty grains of a beautiful com- 
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pound, nearly lluid, and of a brilliaiit 
liLstre, rcseiubliuij (juicksilver: it ap- 
peared of the same specific gravity as the 
iiajdithain winch it stood siispen’dcd. 

Ill another experiment, in wliich I 
used one drachm of soda to seven of 
jiotass (the proportion, 1 believe, then 
used by the prisent Sir II. Davy); from 
ten diachins of tlie mixed alkalies I pro- 
cured 150 grains of the mixed metalloids, 
resemhliug quicksilver, but with thisdif- 
feience tiiat it floated on the naphtlia. 

Should any of your more scientific 
readers wish to consult llic original 
paper, it may be seen in tiie Fhilusophi- 
cal lMaga/.iiie for 1810, vol. xxxv. ji. d21. 

I have been induced to submit the above 
remarks to stimulate other.s. I was 
greatly indebted at the time to a good 
workman for my appaiatiis, and am 
fully sensible how iiiiich improvements 
ill science depend on the arti.san us an 
nuxiliary; and 1 am delighted^ to think 
that, through your steady and successful 
lahouiN, the nicchaiiici.s likely to heconie 
not only a scientific wurkmuii, but, i be- 
lieve, a better man. 

I am, Sir, 

One of your earliest Subscribers, 

Wm. Johns, 1M,D, F.L.S. 
Manchester, 14, Oxford- road. 

Description of the Plate* 

A, the tube for the potass, or potass- 
holder. When the fire within the fur- 
nace is nearly at its projier height, a 
quantity of burning charcoal should be 
;q)plied to tlii.s part to biing it to a red 
beat. 

II, an iron ."stonper, to be put into the 
end ot A, at the termination of the 
procc'ss. 

C, the iron turning.s, over which the 
potass pusisiiig is converted into pot- 
a.s.siiiiii. 

I), tin* place for the fire, to be made of 
charcoal, above and below the bent part 
of tlie gun-barrel. 

section of the grate. 

1’,’, the pipe entering below the grate, 
and connected with a pair of double 
belU>w.s. 

(1, straight noition of the gun-barrel. 

1 1 , a thin tiilie, to be introduced within 
the joint of the bent and straight por- 
tions to collect the pioduct. 

J, a glass tube. 

K, a bra.ss stop-cock. 

L, a cun of oil. 

iM, the bent barrel, covered with lute. 


MR. COUBETT’S RTOVE. 

Sir, — H avinjj heard mention lately 
of a novel kind of Stove, recom- 
mended by Mr. Cobbett, in bis 
Hrfihfer, in hi.-? ii-sual puffing style, 


I bad the euriosily to call at bis sliop, 
a few days ago, to see one, and now 
beg leave, tbyongb the mcdinin of 
your useful miscellany, to otrer my 
observations and opinion on this 
Transatlantic piece of ercelicnce (sli 
far surpassinjv all the powers of .lolni 
Bull’s ooneeptions and inventions in 
that line), lest any of your readers 
may be ileceived by that figurative 
writer’s blandishments. 

First, 1 am told that this .stove 
was originally invented i>y Dr. Frank- 
lin to burn wood ; for wbieh purpo.su 
it appears to be more parlieularly 
adapted. But bow the Americans 
perform their eookiiiir (if they do 
cook with such stoves) is to me inex- 
plicable : ill fact, as e cooking appa- 
ratus, it is eoniplcteiy out of the 
i]uestion, liaviug* no eoiivenieiice 
either for roasting, boiling, baking, 
or stewingf. Next, as a parlonr-stove, 
it has a heavy, elunisy, stupid ap- 
pearance, witfi sides ol* ebi'eka pro- 
jecting into the room, and a Uirge, 
filthy beai’tb or bottom-plate (pro- 
jeetiui^ also), which, from its con- 
struction, must be always dirty, as 
the fire is made iii a recess on this 
hearth, without burs to keep it tog“e- 
tber; it is, consequently, unlit to 
burn coal. Mr. C. Iioasts of the 
heat emitted by this stove ; 1 cannot 
see Imt that our register stoves are 
equally as favourable to propel heat, 
whilst, for eonvenieucc or elegance, 
it has no claim whatever compared 
with them, nor will it admit of such 
variations in pattern, style, or designs. 
Although Air. Cohhelt’s stove, too, 
may he made to burn coal by jiiueiiuc 
a body, with bars, within the reei'ss. 
yet it will never be fit to appear in a 
gentleman’s parlour, dining or draw- 
ing-room ; nor will all Air. O.’s 
rhetoric ever bring bis Jonathan into 
general use in Ihigland, unless be 
can turn back the national taste a 
century ; for so far hack, at least, 1 
date this inodcru antique. 

I am. Sir, 

Your very humble servant, 

T. J. 


[We have, as recommended by 
our (,’orre.spondeut, paid a visit to 
this new wonder of Air. Cobbett ’s, 
2 n 2 
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imd eaiiK! iiwjiy with prociscdy the 
Munc opinion ot* it. Let iis eoiiMdcr, 
hesitles, the expense of this pro[K)sed 
revohdwn in our firesides. “ A com- 
inon sto\e,” says J\Ir. (J. “made from 
my model, and such as is on the 
first door at ricet-street, costs four 
fifuineas : a smaller one, siieh as in 
the shop in I'^leet-strcct, costs three 
pounds ten slullini»s.” — “ Tliey may 
he placed to any vhimiieij already binlL 
Yon may take away the firc-hox in a 
parlour/ and put u]> one of these in 
an hour.” ^'e^, you may ; hut you 
have what that lire-hox cost you to 
add to tliii e.xpeiise of the. new stove, 
and your only ^(ain, on the other 
.'«ide, will he a very little more heat 
(even that will he ’doubtful, if your 
old stove, is a rei,nhrer one), for 
hieh you will have utterly sacrificed 
what has Ikm'u always consiilercd 
amonj( the chief recommendations 
of an Eiijrlish fireside — cleanliness, 
elegance, and coin ciiiencc. — E ijit.] 


EQUALIZATION OP WEIGHTS AND 
MEASIJIIE.S. 

Sir— I am requested hy the Hule- 
JMaiiufacturers of Jlirnimgham to 
write to you for iuformatiou, through 
the mcilium of your Magazine, as 
to whether the Act for llcgulating 
the Standard Measures of the (hmii- 
Iryuill atfect the length of llules; 
viz. tlie one, two, and three feet Car- 
penters’ and other llules ? And to 
inform what is meant by the Imperial 
liod, and uhat the expense of it 
would he ? 

1 am. Sir, 

Vour obedient servant, 

Robert Buwell. 

Jfirnihigliniii, Jau. 27, 182o. 


There is no doubt that the new 
Aet will atfect the length of Carpen- 
ters’ llules, as Avell as all other 
standards of measurement in use 
throughout the country. 

The first soelioii of the Act enacts, 
that “ from and after the 1st day of 
May, 1825, the straight line or dis- 
tance between tlic centres of the two 
points in the gold studs in the 


straight brass rod, now in the cus- 
tody of the Clerk of the House of 
Commons, whereon the w’ords and 
figures, ‘ Standard yard, 1760,’ arc 
engraved, shall lie, and the same is 
hereby declared to he, the original 
and genuine standard of that mea- 
sure of length or lineal extension 
called a ym'd ; and that the same 
straight line or distance between the 
centres of the said two points in the 
said gold studs in the said brass rod, 
the brass being at the temperature of 
62 degrees by I’ahrcnhcit’s theriuo- 
meter, shall lie and is hereby deno- 
minated the * Imperial standard 
yard,’ and shall he, and is hereby 
ilcclared to he, the limit or only 
standard measure of extension, 
w'Jicrefrorn or whereby all the mea- 
sures of e.vtensioii wliatsoever, who- 
tlicr tlic same lie liiieal, superficial, 
or solid, shall he derived, computed, 
and ascertained ; and that all mea- 
sures of length shall be taken in 
Ijarts or multiples, or certain propor- 
tions of the said standard yard ; and 
that l-.‘Ird part of the said standard 
yard shall be a foot, and the twelfth 
part of such foot shall he an inch,” 
cScc.&c. 

The “ standard yard” licre re- 
ferred to is declared farther to be 
precisely analogous to a certain iwiv/- 
riahlc natural standard, wliich is thus 
described (section rii.) : — 

“ And wlicreas it has been ascer- 
tained by the Coimiiissioners ap- 
pointed, &e. that the said yard, 
w hen compared with a pendulum vi- 
brating seconds of mean time in the 
latitude ot London, and a vaciiupi at 
the level of the sea, is in the propor- 
tion of 36 inches to 3.9 inches, and 
one thousand three hundred and 
ninety-three teii-thousandth parts of 
ail incu.” 

By scelioii 12, the Justices of the 
Peace of every county, riding, eli.e. 
and the Magistrates of every cilv, 
town, &e. are ordered, witliin six 
calendar moiilhs after the passing of 
the Act, to procure, for the use of 
their respective jurisdictions, a mo- 
del of the said standard of length, 
and each of the parts and multiples 
thereof, &c. 

It is farther enacted, by section 15, 
that from and after the* said 1st of 
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JMay, 18i25, all contracts, bari^ains, 
sales, and dealings, ivliere no spe- 
cial agreement shall be iiiadc to the 
contrary, sliall be deemed* taken, 
and continued to be made and bad, 
uccordin^r to the standard wei'jhts 
and measures ascertained by this 
And by section Id, that it 
“ may be lawful for any person or per- 
sons to buy and sell j^oods and nier- 
cliaiidisc by any weiji^lits or measures 
established cither by local custom, 
or founded on special aj^reement, 
provided always^ that, in order that 
the ratio or proportion which all 
such measures and wei«rhts shall 
bear to the standard weights and 
measures cstabli&luMl by tnis Act, 
shall be and becoino a nlatter of 
coitimoii notoriety, the ratio or pro- 
portion which all such customary 
measures and weights shall bear to 
the said standard ^'eights and mea- 
sures shall be painted or marked ninm 
all such customary weights and mca» 
sures respectively,** 

The Lords Cominissionci's of the 
Treasury are finally directed tt» cause 
** accurate tables ** to be ‘ ‘ prepared 
and published,'* ** showing the pro- 
portions lietween the weights and 
iiioasurcs heretofore in use, and the 
weights and measures now esta- 
blished, with such other conversions 
of weights ami measures ns the said 
(Commissioners may deem to be ne- 
cessary.” 

It now appears, however, that nei- 
ther ihc models required to be trans- 
mitted to the different counties, 
cities, &o. nor the tables ordered to 
be prepared and published by the 
Ijorjtls of the Treasury, can be got 
ill readiness by the time the Act was 
appointed to come into operation, 
namely, the 1st of Mtiy next ; and 
that the general equalization of 
weights and measures thus ordained 
will therefore require to be post- 
poned for (probably) another twelve- 
month. 

A Mr. Gutteridge, of the Excise, 
has in the meanwhile eommeneed 
the publication of a “ Set of Tables 
of all the measures of capac'ity used, 
generally and proviiicially, w’ithin 
the dominions, at home and abroad, 
of the 13ritish Empire, as collected 


by orders of (Government; and the 
wine, ale, Irihli, ami t>'iuclu\stcr 
ineusiires, actually hlu)\vn in Impe- 
rial measure, as required by Act of 
Parliament ; together with a vari'M^ 
of other tables upon llie siiiue sub- 
ject.” 

The first set of these tables, licing 
all that is vet published, is now be- 
fore us. ft includes Isiblos of ecpia- 
li/atioii and eouversion from I'hig- 
lisb wine gallon, English ale, irisii 
liquid, and English Winebester mea- 
sures, to the Imperial standard, 'riie 
system on wbicli these tabb's has 
been constrmded is very plain and 
perspicuous; and, from tlie strong 
uiaiiiier in which they are n'com- 
mciidcd for practical use, by several 
iiidivifluals of sciciitilic eminence, l»y 
whom they have been examined, we 
doiilit not that the conqmtations are 
of corresponding accuracy. 

For the better information of our 
Correspondents, ” tlie lliile-Maiiii- 
facturers of Birmingham,” and of 
our readers in general, we shall (‘.v- 
tract from Mr. Gnlteridgc's book 
what he cniitles, “ The llutionalc of 
the Imperial »Syhtcin — 

''Take a pendulum wliich will \i- 
brate seconds in London, on a le\cl 
of the .sea in a vm’iimn ; divide all 
that part thereof wliicli Tk^s between 
the axis of suspension and the centre, 
of oscillation into .*1!U equal 
parts; then will ten thousand of 
these parts be an imperial inch, 
twelve whereof make a foot, and 
thirty-six whereof make ii yard. 

" Take a cube of one such inch of 
distilled w-ater, at (12'^ oftcinpcraliire 
by Fahrenheit's thermometer; b‘l, 
tfiis be weighcil by any w«‘iglit, and 
let siicli w'eigbt be diva led into 
252,458 equal parts ; then will one 
thousand of such parts be a Troy 
grain, and seven thousand of these, 
grains will be a pound av(.irdupois, 
the operation having been performed 
ill air. Ten pounds such as those 
mentioned of distilled water, at (>2” 
of temperature, will be a gallon, 
which gallon will contuiii two hun- 
dred and seven ty-.se veil cubic inches, 
and two liuiidrcd and seventy-four 
one - thousandth parts of another 
cubic inch.”— E dit. 
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RAW AND ROILED EGGS. 

Sir, — The other ni^fht, on rcturn- 
injr from tlie toils of the day, I felt 
iiiclincd to step into a coilcc-room to 
take a little refreshment. I entered 
a box where a imnil>er of persons 
were dispulinj^ about a problem in 
mcehanies. The arguments upon 
both sides appeared to me the most 
foolish and unsatisfactory 1 had ever 
heard. After a great many pro’s 
and con’s, I was very politely asked to 
give iny opinion, which, in my stam- 
mering way, I did not hesitate to do; 
but it was so much at variance with 
lh(! tcfi-cup philosophers on both bides, 
that my ears were instantly assailed, 
not, indeed, with blows, lint with a 
sound not unlike the buzzing of 
liorncts, “ when plundering herds 
assail their like;” and in the uproar 
I could disiinctly hear the word 
“ Seol.smnii'* repeatedly echoed. But 
to the point in dispuii^ It ajipcars 
that one of these gentlemen (a dis- 
ciple of KpicuiTis, t presumed, rather 
than a follower of Plato or Archi- 
medes) luul hfrnght some fggs.' — 
tlu'y were laid upon the table, and, 
for want of better employment (for 
tliorc w^ere plenty of books in the 
room) amused himself with whirling 
round nn egg ! ! upon its side. This 
he found attended with considerable 
diflioulty, for he could not make it 
revolve above three or four times ; 
hut, after they were boiled, he made 
the gcflwd discovery that it whirlwi 
round with ease, the number of re- 
volutions increasing us the force. 
Tlie cause of this disparity was the 
case in dispute. AVhen once I hear 
w hat your readers have to say about 
it, I will given you ray opinion. 

1 am, Sir, 

Your obedient servant, 

Nicol Dixon. 
Red Lion-street, Clerkenwell. 


LONDON READING ROOMS AND 
LinRAKlES. 

^ Sir, — I think your Correspondent, 
Keysoc, (p. .309, vol. iii.) will find 
what he wants in the London Insti- 
tution, Moorfields, as there he will 
meet with an excellent library, and 


have access to it from, I believe, 
eight in the morning until eleven 
at night, and he will have the benefit 
also of all the principal daily papers, 
with the periodicals. This, 1 think, 
will suit keysoe best, as he requires 
a place to read in, otherwise he might 
subscribe to a circulating library, 
wlierc they would send him books 
out of town. There is a reading- 
room at the Auction Rlart, but no 
library will he formed till they have 
300 eubscrihers. 1 have endeavoured, 
without success, to procure a pro- 
spectus for him, but there arc none 
printed. Keysoe. would he able to 
guard against buying catchpenny 
books, it’ he were only to pay a little 
attention to any of the numerous lie- 
views with which the town abounds,* 
and who very faithfully guanl their 
readers against positive trash. Some 
.short lime since a nimiher of reading- 
rooms started up in various parts of 
the town, Imt they were only the 
creatures of a day. One still exists, 
at Stuart and Panton’s, Cheapside, 
and I should think they have a col- 
lection of hooks sufficient to meet 
the extended wishes of Keysoe. — 
Hoping this will be the means of sa- 
tisfying him, 

I am, Sir, 

V’’our obedient servant, 

T. M. B. 


A COACH LIGHTER WHEN IN MOTION 
THAN AT REST. 

^ Sir, — As I find no periodical pub- 
lication so accommodating to the 
wishes of the public as the Mecha- 
nics’ Magazine, which, were it dis- 
continued to-morrow, would, I am 
persuaded, be very generally regret- 
ted, I take advantage of the facility 
it affords of obtaining information 
generally, to request of some of its 
Correspondents the favour of stating 
their opinions on a subject, trifling, 
to be sure, of itself, but which has 
excited very considerable interest 
among a few friends who meet weekly 
for the j)urpo.se of discussing subjects 
of a philosopliical nature. The ques- 
tion which has elicited much diversity 


* Such, |)arliciilarly, as the Literary 
Chronicle and Literary Gazette,— Edit. 



Fli.VVOURlNfl HRANDY. 


ot opiiiioii is this— \Vhy docs a couch 
in motion ])ress a weigh-bridj^c less 
than when it remains on it in u state 
ot rest ? To simplify tlic proposition 
as much as possil)le’, we liave agreed 
to word it thus — Why docs a cannon- 
ball press a weigh-bridge more when 
it is^ at rest than in motion ? or, 
how is gravity suspended by motion ? 
One maintains stron|;ly that the r/v 
inertia' of the ball being the cause of 
the ball moving along the brhlge or 
scale, it acts against the weight of 
the ball, and thereby lessens the 
weight equally as when, from the 
same cjinse, tlie ball ascends in tlic 
air wlien tlie entire weight of the 
body is destroyed, as if the ball, in- 
stead ot pressing down a scale, rose 
out of one. The President "advaiujes 
that the weight is noways rediiecil ; 
that the liall is us hea\y in motion as 
at rest ; but that the force which it 
possesses, from the (piaiitity of motion 
within it, being so much greater than 
its gravity, the ell’ecls of the force 
prevent those of gra\ily being sen- 
siblc. To this it was objected, that 
gravity being rendered insensible, 
(iocs not account for the phenomenon, 
as it leaves the question at issue un- 
answered, viz. how is gravity sns- 
fiended by motion ? The third opinion 
we lia\e had proposed is, that motion 
could not have the effect of suspend- 
ing gravity, or the planets would 
not move in curved but straight lines. 
While the Secretary suggests, that the 
reduction of Nveight or pressure on 
tlie bi’idge renders it eviefent there is 
no such tiling as gravity ; as the sus- 
])c^sion of gravity involves the absur- 
dity of the motion of one, overcoming 
the attraction of the earth, or of mil- 
lions of millions ; and that, as nothing 
can take away weiglit but the cause 
of weight acting in the contrary di- 
rection, the weight of the cainioii- 
hull, in the first instance, can he but 
the effect of some medium which is 
ill motion pressing the ball towards 
the centre j which medium, in the 
second iiistanee, presses it in the 
direction of its motion over the 
bridge, as well as in that of its radius 
to the centre of the earth, leaving 
the downward pressure of tlic ball on 
the bridge equal to the eiitivc weight 


of the ball, less llie hori7.onl,il mo- 
iiiciitiiin. 

'J’hcrc being three rumps and 
dozens, as well as the honour of the 
Chair, depending on the almve, we 
have agreed to refer to you, i\liv 
Jiditor,'to obtain for us a eorreet and 
(if possible) a speedy decision of a 
question, the gravumcn of which is 
obvious. 

I am, Sir, &c. 

Sam. Vkusai’. 


FLAVOL’UING llUANDY. 

Sir, — I n reply to an imiuiry re- 
lative to “ what is used to (Isutmr 
Urandy,” your CoiTcspoiubMit, llilio, 
in Number 50, pays but an iudif- 
ferent eoiripUment to the ta>te of 
iToliii Hull, when he intimates tiiat 
brandy, to please him, must be de- 
teriorated with sugar. He tells us, 
that “ if the inquirer wishes to hrjow 
what is used to flavour tlial abomi- 
nable compound called llrili^li 
Brandy, ‘ he could a talc unfold,’ 
but that he has a high respect for 
certain individuals callcil chemists, 
distillers, and others, whom such an 
exposure mi^ht injure.” 

Really, without meaning any of- 
fence to Bibo, I must say this is a 
singular predilection to profe.ss (un- 
less, indeed, he he himself one of 
those inanuracturcrs of the ahomina- 
ble eoinpoimd which he stigmatizes 
so justly). If he he not one of the 
fraternity, is he not rather sacri- 
ficing the welfare of the many to the 
“ poisoning prosperity” of tlie few ? 
I conceive the great hulk of your 
mcclianical aii<t operative (’orrc!- 
^ondents arc but little obliged to 
Bibo, who could, it seems, save 
them from poisoning, but that he 
loves the poisoners better. 

1 am, Sir, 

Your humide servant, hut 

No Chemist. 

February 17, 1825. 

P.S. jMay I beg any of your Cor- 
respondents, possesseu of less “ feel- 
ing for clieniists and distillers,” to 
communicate the process of making 
that “ aborniiialde compound,” Bri- 
tish brandy. 
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NEW MODE O E FLUTING. 




Sin, — As till* Art of Turmn/^ con- 
frilmtc's so inucli, at present, to the 
aniiisoinent of many £,''entlciiien, and 
as the variety of patterns to be formed 
by the use and application of the 
common lathe is rattier limited, 1 sub- 
mit the followiiij^ mode of Fluting, as 
oflcrin^ a little variation to that in 
common use, which is performed hori- 
zontally. First, prepare u wedge of 
beech wood, two or two and a half 
inches at one end, and sloped down 
to half un inch at the other ; place 
this under your sliding rest, so as to 
give it sucli an inclination as you 
may wish, and in this simple way 
commence your fluting from left to 
right, and your flutes will have an 
inclination, as figure B, which is a 
rough design of " a vase, and looks 
very pretty, if well done. 

I am, Siri 

Your obedient servant, 

W. J. C. 

Bi'omptoii-row, 20th Dee. 1824. 

GUNN’S IMPnOVBAlENT IN 

carhiages. 

Sir, — I am happy to have this 
opportunity of acknowledging the 


useful information I have ofte.n re- 
ceived from the constant reading of 
your truly instructive IMagazine. 

1 confess 1 was rather surprised to 
read, in your 75th Number, au ar- 
ticle to which it is my duty and also 
my interest to reply. ’ 1 do sincerely 
thank your Correspondent (A Stage- 
Proprietor) for his advice as regards 
the publishing a description of my 
improvements on ^Vheeled CUirriages, 
and earnestly entreat his patronage, 
sliould he deem them to be wortliy 
of adoption, asl am building a coach, 
which, I hope, will he complete in 
a few weeks. A\'hatevcr ‘ has bticu 
stated of the security afforded to pro- 
perty, too much was not said : per- 
sonal safety might have been added 
with c(jual propriety, as the coach 
cannot be robbed or upset. My im- 
provements arc applicable to all car- 
riages, public or private ; and, from 
their nature, I am enabled to build 
considerably lighter, embracing the 
advantage of crane-neck carriages, 
without adding to the lengtli of the 
present stage-coaches between the 
axlctrecs ; at the same time building 
much lower than is possible on the 
plan now used, and avoiding the neces- 
sity of carrying luggage 6u the roof. 
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liavina: more roomy boots ; all thoso 
cwlvanlaires, bcsules liuviiia^ biirlicr 
wheels in front, may be eflcctcd with- 
out additional expense, and, I hope, 
ultimately at a j»reat rcduetioii in 
price. 

If your Correspondent, or any other 
Contlcnian, wishes for further infor- 
mation, I will 1)0 happy to wait on 
them with my model and drauiiii^s, 
or they may view the coach now 
making? by addrcssini^ me. 'J’o ac- 
count for not "ivin^ earlier informa- 
tion to the public, I be<f to state it 
Avas my intention to have produced 
the coach before I in any 'vay sub- 
mitted its qualilications f()r their ap- 
l)robation. If your (h)iTe»p<mdeiit 
or other readers think I liave, on 


beim? publicly called on, said to«> 
much in its favojir, they will, at tln^ 
same time, perceive that 1 do not 
fcar,l)Ut rather court iiKpiiry. Ilojiini;* 
every allowance will be made for the 
desire I have, in coimntm with othei^ 
inventors, for the approliation of liie 
public, 

I am. Sir, yours, &c. 

J. (jlJNN. 

4, Hart-street, Grosvciior-siiiiare. 

P.S. I mi,!(lit enumerate wbal I 
U‘rm my minor Improvejiients, and 
which may be applied to any car- 
rki'^e, without iisiiij*- my tieciiliar 
coiistnietion ; Init I fear 1 have al- 
ready too far trespassed on your 
valuable pages. 


4 ^- 

FRliNCII fllACUlNE FOIl TAKINC MI2I11DIAN L1N12S. 



Sir, — One of the objects of your 
valiAibIc Magazine appears to me 
to be, the giving publicity to what- 
ever tends to facilitate the inarcli 
of seicnec, either by the revival of 
old, or the production of new in- 
struments. 

About fifty years ago, I bought, in 
Paris, for twelve livres, a Machine 
for taking IMcridiau Jiincs. Not 
having met Avith one similar to it, 
either in simplicity of w'orkmanshii), 
or low value of material, I scud you 
the accompanying rougli, but I hope 
intelligible draft of it) and remain, 
Yonr obedient ser\’ant, 
Archioald Hamilton Rowan. 
Leinster-strect, Dublin, 
ilth Jaa. 1625. 



ABCD, a plateau of Avond, Avith four 
.screws, K, to hriii/f it to a level ; a cirelc 
of paper glued in it, with the points of the 
enii)j>a.s.s ; K, a hole to receive the iieeh 
of the second part to traverse in ; nut, 
dc. at bottom. 

Aistheinachine, made of three pieces, 
1 suppose to prevent warpimr, iijarketi 
by (lotted lines. Jt .stands nim* ineiies 
above the plateau, and i.s I'l-i inehe.s from 
out to out. of the horns, which, at I), are 
threc-eigliths of an inch; the thick iie.ss 
is one incli and a iiaif. On A 1 is a pa|)er 
glued on, divided into ‘.10" ; 1) are two 
screws, round which are passed silk 
threads, with conical plummets at the 
ends overhanging, and regulated, as to 
pCT|>endienlai-,' by lines marked on the 
ends of the imKlimc, lil is a swinging 



SODA WATER MANUFACTURE— FIRE-DAMP, ETC. 


^luss, fixed at ri^hf anf^lcs, so as to 1*0- 
(‘eivo and tninsiuit the sun's iina^^c on the 
gi'iidiiated line. To use it, iiiaik tlic de- 
vice where tlie sun's image is subdivided 
by the lines of degrees ; lower the screw, 
K, and mark the p^iint of incidence of 
the plummet, remarking also the height 
of the sun on the line of degrees before 
noon; then turning the miperpart on its 
axis, the bottom reniaimng steady, so 
as to catch the sun’s image in the after- 
noon at precisely Ihe hiiiiie height on the 
scale of degrees, mark that point also, 
with each plummet, as before ; remove 
the tnnehine ; join the two jioiiUs made 
hy eaeh plummet, bisect each of these 
lines, join the points of hi^ection, and 
that line will be the meridian line of that 

S|K)t. 


HODA WATER MANUFACTURE. 

Slu, — III tlie (list Number of your 
iMagaziiie, r.'lr. I\Jiirsh favoured your 
readers uith a tlrawiiig of ah inge- 
nious apparatus for iiiuliimf .Soda 
Water. (Tan he inform them, througfh 
llio same mediiuii, how far this appa- 
ratus is approved by those u bo have 
used it ? IN hat it Nvill cost ? and Nvlierc 
it may 1)C‘ purchased ? Could Mr. 
AJarsli or any other jfentlcmaii favour 
the public Nvitli a description of the 
sodii Nvaler apparatus niatuifaetnred 
hy iMr. King, successor to the late 
I\Ir. liOatherbaiTowffef Liverpool ? 

I am. Sir, 

Vours truly, 

Drug. 

Newcastlc-npon-Tyne. 


FIRE-DAMP — THE DAVY — * VENTI- 
LATION. 

Sir, — Having seen a plan in your 
IMcehanics’ Magazine, Number 7(>» 
page 31 fi, hy a Staffordshire Laud- 
drainer, for’ purifying (Toal Mines 
from (Thokc-dainp, I found hy read- 
ing on,tliut what he calls choke-damp, 
we here call inOaminuhle gas or fire- 
damp. 1 myself am a land-drainer, 
and, in the course of my regular 
husincss, sometimes got in contact 
with this troulilesomc thing, fire- 
damp. 1 am led to believe that not 
any scheme, either mechanicul or 
chemical, will ever ecpial good voii- 
tilution. l^vcn Davy's snfd^ lamps 
do not always deserve the name, for, 


by trusting to them so often, I fear 
proprietors of mines and their mfeiits 
arc put off their guard, and led to 
save expense ana trouble iu venti- 
lation, the want of which has been 
the cause of several of those dreail- 
ful explosions that have recently 
taken place, and have swept some 
mines Nvilh “ the besom of destruc- 
tion.” I have never seen a good 
euirent of air made to pass always 
the same way by an air furnace (by 
no means without, as the air Nvonld 
circulate .soiiictiiiies one way and then 
the other, unless there were a regular 
draft hy the air furnace) : tliere will 
he uhvays forward woi’kiiigs in all 
extensive coal-mines, that it may not 
lie practicable to convey the current 
of air to. These, too, will generally 
he distant from each other, and the 
openings not of sucli magnitude us 
to contain a lioily of gas so destruc- 
tive as is sometimes the ease, for the 
current of air would check it tin* 
moment it readied its thorouglifarc. 
In those leading or forward workings, 
the Davy's lamp may he useful. I 
myself nave had some hairlircadth 
escapes, and hme lost a near and 
dear relative hy one of these explo- 
sions ; and, well knowing the cause of 
it, when I hear and see would-hc phi- 
losophers talk and write, and again, 
time after time, hear of mines being 
swept Nvitli this dreadful scourge, 1 
am led to say, — “ iMiscrablc com- 
forters arc ye all ! ” 

Will you. Sir, have the goodness, 
hy placing this in your iMagaziiic, to 
get a little explanation from your 
Correspondent, “ITie Staffordshire 
Farmer and Land-drainer,*' with re- 
gard to his plan of purifying cpal- 
inincs ? I wish him to cxpiaiii' by 
what method he would bore a six-inch 
hole from the breast of the mine 
upwards to the surface, as v/e, licre, 
in South Wales, are working under 
mountains a mile and a luUf deep 
from the mouth of the mine, and 
sometimes 500 yards below the moun- 
tain top. He tells us he will work 
the boring-rods by levers and pulleys, 
but, as pliilosopliers can better talk 
than do, I beg to ask him, now ? 

SiippOflC, by some miracle, a hole 
were bored from the buck of thc^e 
iiiiucs upNvards to the surface, Iiunv 
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is the gas to escape np sucli a hole, 
when, nine times out of ten, the 
hole would be full of water running 
down it ? 

What, pray, is to move the sedan 
chair, with two men shut up in it, for- 
ward and backward ? an<l what is to be- 
come of his two tJ acks in the box,whe!i 
tliey have set fire to a large body of 
inilammable gas, nitli hn pistols and 
serpents? I kimw, right well, weak 
gas may be fired safely cnou!;ii, and 
it is done almost daily ; but wo have, 
invariably, a current of air at hand 
to escape to. There is often, hoiv- 
cv(T, such a quantity accumulated, 
that to lire it w'ould lie certain death 
to the person so employed. 

As to your C'oiTes])ondeht*s bel- 
lows, no///les, stop-cocks, hose, brass 
tulH*s,air-punips, funnels, long leather 
Ilexible pipes, ike. 8ic, i slvall leave 
them to the consideration of hia 
neighbours, the Stalfordsliire under- 
ground land-drainers, as, no doubt, 
many of them would be glad to know 
their use. 

I am, Sir, 

Your humble servant, 

A South Wales Under-ohound 
Lanu-dkainku. 


WOOD LIES UNDER WATER. 

Take two pieces of \vood, planed 
perfectly smooth, so that no water 
can get between them when their 
smooth surfaces are put together ; 
cement one of the pieces to the bot- 
tom of a glass vessel, so as to have 
its' smootli side uppermost ; then 
place the other piece above it, and 
hold it in this situation till the vessel 
is filled with water, and it will be 
found to lie at the bottom as quietly 
and firmly as if it were apiece of lead 
or slone.--C/iemist, 


THE "QUESTIONS IN SCIENCE.’^ 
Sir, — ^The answer to your (Corre- 
spondent, il. 1>. V.’s query (p- *^^1, 
vol. III.) respecting tlie variations in 
tlic atmosphere’s weight, is, — that 
while the earth’s attraction (the cause 
of weight, as he tcriiLs it) is always 
the same, and tlie force with which 


it acts is in proportion to the quan- 
tity of matter attracted and the 
square of its distance, the weight of 
the atmosphere must necessarily vary 
from the change.s in its density pror 
duced by its ever-varying timqic- 
raturc, and the equally varying quan- 
tity of moisture with w^iich it is 
charged. Every variation of the 
barometer is accompanied by such 
changes, which are manifcsti‘d by 
llicir cll’ccts on the thermometer and 
hygrometer. 

llis secoiul query may be answer- 
able in two ways, according to the 
sense in wbiiOi it is taken. — ^\Vbereiii 
does chemical combination consist ? 
Cheiiiical combination consists in 
this — that two bodies brought toge- 
ther unite and form a third, having 
properties dishiruilar to those of the 
separate bodies. But your (.’orre- 
spoiulent mi'uus — ^^’hat is the precise 
nature of the change a body under- 
goes when chemically combined ? 
Now some believe tliat bodies are 
then only minutely divided and inti- 
mately iulcriuixed, as your (h>rrc- 
spoiident soeuvs to do. lint I think 
this is not suflieient to explain tln^ 
changes which take place in bodices, 
ill their aifinities, cleciri(‘al .states, 
capacity for cAric, and particularly 
their ctfects on animal bodies. 'I'lie 
real state of bodies chemically com- 
bined, is, 1 conceive, perfectly inex- 
plicable, as mucli so as the reason 
why bodies cxnand by beat. 

I am, Sir, 

Your obetlient servant, 

J. 

P. S. — Your Corrcspoiulent would 
do well to reconsider wliat he has 
said about a humming-bird moving 
a planet. 

Sir, — " A Question in Science,” 
in your highly useful little miscel- 
lany, Number 77, piige.'lSI, has re- 

{ irovcd me not a little for my indo- 
ence, for I find myself anticipated in a 
case that once occupied my thoughts 
in no slight degree ; and 1 assure you 
the answer wliich 1 now trouble you 
to insert to the question of C. 1). Y. 
I copy from a paper I Imd written 
two years since, and which, from its 
seeming to cast a doubt on established 
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opinions, I Iiave timidly nillilicld 
from offerinj,^ to be piihlishcd, ul- 
tlioiioh you have jioliloly inserted 
Olliers of mine wliieli Oio'v I am 
]KTHuatled) are iniieli inferior to it, 
at least so far as seientilie information 
is concerned. 

“ The inertia of matter, and matter 
beinirnot onlvindestnietilde, but un- 
alterable, attbrd siiilieient data from 
^vliieh to eonelude that chemical com- 
bination ditfers from chemical or in- 
timate mixture, only in this, that 
one, at least, of the bodies concerned 
suffers dissolution, so that its ele- 
ments, and in the uncombined ele- 
mentary state, unite with the other 
body ; whereas chemical mixture con- 
sists in parts of one body mixing or 
uniting with parts of another, in con- 
sequence of extreme subdivision, Imt 
not elementary separation, having^ 
taken place.” 

The premises of (1. D. Y. evidently 
lead to the like conclusion ; but es- 
sential I presume, he docs 

not maintain. 

1 am, iSir, yours, &c. 

JV If. 


GAS LIGHTS IN .||UK NAVY. 

Sir, — In page o 28 , of No. 77, I 
observe some rather ingenious hints 
thrown out respecting the practica- 
bility and utility of introducing (las 
liiglits into shipping ; and, really, if 
it can lie done without the trouhlc of 
fining, and the incuinhrance of a 
gasoil n‘ter, it appears to me that the 
principle may he taken advantage of, 
sous to prove hencficial in more ways 
than one, particularly as respects 
viaht-si^na/s. Coloured glass globch, 
for the protection of the (lame, with 
ilifferciice of position, afford all ne- 
cessary changes ; and the size of the 
voliiiiie of flame best ^uited to the 
oecasion being at emiimaiid, while 
the eomparuliVe value of gas-flame 
for such purposes over flame otlier- 
Avise ohtuiiieu, being too well known 
and admitted to need recoimncii- 
dalioii, 1 cannot Init think the sug- 
gestion worthy of being taken up hv 
t!ic Admiralty of the kingdom ; ainf, 
in order to perfecting a system of 
night gas-sigiials, rccoiiime'ml a re- 


ward being iioav offered for the sys- 
stem tlic most complete, including 
all that relates to time, weather, and 
propriety in every rtispcel ; so that, 
wluMiever war .should break out, wc 
may liiivc all the advantages of pre- 
vious experience in this great es- 
sential. 

I am. Sir, yours, &c. 

T. ll.\RTSIIOUN. 


MATIIKMATICAL KNOWLEDGE USE- 
LESS WITHOUT PRACTICAL EXPE- 
RIENCE. 

Sir — 111 the very elaborate Jjcetnre 
of Al. dc Reaumur, on the Strength 
of Ropes, page 324, Number 77, I 
observe one of those sensible remarks 
wliiidi discovcirs clearer ideas of the 
nature of things than the general 
style of pliilosoplicrs pennits us 
giving them tlie credit of being ac- 
(piaiiitcd with. I heg to refer the 
reader, for connexion, to the paper 
itself. It goes on thus : — “ On this 
geometry throws no light, any fur- 
ther than ue make arlntrary siippo- 
.>itions, Avliich, eoiisequently, deter- 
mine nothing.” These arbitrary 
suppositions, this premature ajipli- 
catioii to geometry and inatheiiia- 
tics, has done iiicarculahlc injury to 
seieiiec. Thus the mathcinatieian, 
by his scioiiec, announces wherein 
the cause of planetary motion con- 
sists, because the time of an eclipse 
happens to be discoverable by eal- 
enlation and observation, as if the 
cause of impulse were capable of 
being deduced from the jiceiiliar 
curve which the trajectory of a pro- 
jectile describes; and, again, this 
ussmned iliscovery of the cause of 
pluuctarv plieiioiheiia hciiig sup- 
posed all-sullicient to account for 
minor changes, all tciTcstrial phe- 
nomena are accounted for as effects 
of the same cause, and the inuthenui- 
lical application eoineidiiig, in coii- 
.seipieucc of being deduced from ex- 
isting plienomciia, the existence of 
attraction is, us it were, matliemati- 
eally demonstrated, though, after all, 
it is a mere blindmairs-liuff guess, 
attraction being a name for noming : 
Jor, m matter is absolutely intrty io be 
so, and have the power of attracting at 
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Ihe mme iimCy iiltcrly impossible. 

In the science of optics llicre ure 
iniiny most «larincf iiistniicos of the 
arbitrary conclusions, drawn from 
what may be termed nuitliematical 
inferences, of the nature of bodies, 
of tlie introduction and perpetuation 
of error on mathematical principles. 
Scarcely has the word “liufht'* been 
mentioned, before the mathematical 
proof of the velocity of lii^ht is set 
down as an incontrovertible fact, 
which is as (juickly followed by an 
aiii^le, expressive of the mathematical 
certainty of the reflection or refrac- 
tion of li^ht ; while to this instant it 
is, and ever must remain unproven, 
that li^dit is any tiling* substantive, 
or other than a state of mental con- 
sciousness. This does not arise from 
mathematics being productive ^ of 
error, but from tlie physical exist- 
enci; and nature of things being sup- 
jui'jcd to be dcducible by that sub- 
limcst of all sciences, aiid the only 
one which is founded in nature. 

In the next place, the operative, 
imlcarned mechanic imagines, that 
luitween him and the now-a-days ma~ 
thematicnl rutitfer, there must be a 
neccs.sarily awful difference in their 
conception of things ; as if the latter 
thought in (Ireck or Hebrew, to 
which, of course, the former could 
never attain ; ami therefore he con- 
cludes tliat he should have no confi- 
dence in his own opinions. But what 
can the kingly mathemuticiau do, 
without the basket-making mecha- 
nic ? What has not been" done al- 
ready by men who were all their 
live? totally iinac(piainted with even 
a single proposition in Euclid ? ^ And 
what is the greatest mathematician, 
prdctically inexperienced, to the 
unlearned mechanic, who knows 
how to raise the most complicated 
fabric without applying for mathe- 
matical aid ? Still the perfection of 
the arts consists in the man. as well 
as the master, being posses^ed of 
scientific knowledge, as an appendage 
to operative skill, instead of being 
operative only, or mathematical only. 
The mechanic is misled, if he ima- 
gine that the or<lcrs he receives arc 
mathematically pure, ami such as 
native genius liml understanding can- 
not soar to. On the contrary, let 


liim he assnretl of this, that in hh 
calling he can learn some, hut (“an 
communicute more. 

I am, vSir, 

Your obedient servant, 

J). V. 


RAILWAYS. 

To set at rest a tnicstion which has 
of late been a good deal agitated, with 
respect to the eftect of the velocity of a 
carriage, iu diminishing or increasing 
the degree of frictioif on Railways, 
Ah*. Jloberts, of Alancliestcr, has ni.ulc 
the following exMcrinients He pro- 
cured a cast-iron drniii or flat hoop, six 
inches broad and three feet in dianict(‘r, 
which was made to revolve vertically 
(like a giiiidstone) by a pulley atid stra]>. 
This served the purpose of a rail i oad. A 
•small wagon with four cast-iron wliccls 
was placctl c.vaetly on the to]i of this 
drum, and attached on one side to an 
upright post, forming part of fhcwoodi ii 
frame which .supports the drum. It is 
attached to this post )>y one of Mariott’s 
patent weighing machines, for th(‘ pur- 
pose of ineiisnring the friction. 'J'o en- 
sure gi'Ciiter aeciirtwy, a tempering screw 
was employed, by which the centre of 
the wagon could he kent at till times e.x- 
aetly over the axis of tnedrum ; in order 
that 110 part of the weiglit of tlie wagon 
iniglit be blended with tlie pressure pro- 
duced by the friction. As a fartiier jne- 
eaution, a womlen* board was so plae(*d 
on one side of the wagon as to prevent 
the disturbing action of any current of 
air generated by the motion of the drum. 
Now, if the drum is made to revolt* 
with any velocity, .say four miles an hour, 
and the* wagon is held in its place, it is 
perfectly obvirms tlnit tlic wheels will 
turn on the surface of the drum, precisely 
ill the .same manner as if the wagon had 
moved along a flat railroad ; ami tin* fi ie- 
tion will be the same, execjitiiig a mi- 
nute mhlitioii occasioned by the curva - 
ture of the driiiii, but which will not 
affect the relative filetion atclilferent ve- 
locities. This will he Jircnrately exhi- 
bited by the index of tin* weighing iiia- 
ehinc, against which the wagon pulls 
with a force ecpuil to tlie friction. 'I'lu; 
experiment Inis this grand advantage 
over those irnule on level roads, that 
the resistance of the air is entirely got 
lid of. The apparatus being adjusted, 
and the wagon loaded with fifty pounds 
(including its own weight), the peri- 
phery of the drum was inadi; to revolve 
‘ at 'different velocities, vai ving from 
tmo to twentij-four miles an hour * but 
‘ ill every case the fnetion^ as indicated 
Inj the weighing machine^ was precisely 
the same.* And that there was nothing 
ill the construction of the app<aratu.s to 
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jjioduco a fallacimi'? result, was evident 
iVoin this, that ti»ongh no iuereaso of 
.speed affected the index of the weighing 
iiiaeliiiic in any degree, it fniiiieiliately 
slnnved an increaoe of frietiiJii, wiieii an 
addition wits made to the weight. 


covered with scii-wuter, hut now dry, 
an antidote to the effect of the salts 
with which the land has been fully 
saturated durinjif a week ? 


THE CORKED JIOTTLK SUNK IN THE 
OCEAN. 

Sir, — I beg the favour of being 
allowed, through the medium of 
your widely-extcndcil Magazine, to 
request of some of your intelligent 
Correspondents a minute description 
of all the eircuinstanecs attending 
the sinking a well-corked i»ottlc a 
considerable deptli in the ocean. The 
experiment is almost always per- 
formed for the auHisemciil of passen- 
gers during u long voyage ,* so that, 
doubtless, muiiy wlio have witnessed 
it will feel pleasure, on reading this, 
to gratify the writer’s wishes, which, 
he assures the reader, arc not the 
resiiU of an idle curiosity, or for the 
purpose of being able to perform the 
same l>efore ladies and gentlemen, 
blit solely as a matter of seientifie 
investigation ; and honec it is that he 
requests notliing may be omitted in 
the description he may be favoured 
with. 

I am. Sir, 

A Constant Reader. 


INQUIRIES. 


no. 101. — STAINING MAHOGANY. 

^\'hich is the best and most effec- 
tual iiit‘tliod of making a good stain- 
ing oil for soft-grained Honduras and 
dark Spanish mahogany ? 


NO. 105. — NEW IMPKRIAli MEASURE. 

Sir, — By a recent Act of Parlia- 
ment, the imperial standard gallon 
is to contain 277;'‘274 cubic inebes. 
Admit that a brassfoiuider is em- 
ployed to make a ipiart, pint, and 
half-pint measures, to contain in pro- 
portion to the al)ove standard gallon, 
their shape to be tliat of an iinerted 
frustum of a cone, to lit into each 
Other iiieelv, so as to be all even at 
the top ; tlie top diameter and per- 
pcndieular depth of each to be equal 
to tlic bottom diameter in proportion 
to the top as 7 to 10. Required the 
iiLside (liineiisioiis of each, the tliick- 
ncss of the metal at the bottom and 
top, and the thickness of the bottoms ; 
the outside of the (juart measure to 
lit into a two- quart measure of the 
Buuic proportion. 

I am, Sir, 

Your obedient servant, 

Jan. PJtli, I8'2r>. T. 11. 


NO. 102. — llllONZING. 

A young Brassfoniider, in Sunder- 
land, will thank any of his senior 
fellow-tradesmen who will give liiin 
a recipe, for making Bronze, such us 
used for brass tubes, &c. in Bir- 
mingham ? Also, through what me- 
dium he can be supplied with good 
lacker? 


NO. 103.— WATER RECLAIMED FROM 
THE SEA. 

A Correspondent tvonld be glad of 
any information respecting the pos- 
sibility of applying, on land recently 


Sir, — If any of your practical 
(Correspondents, through the medium 
of your valuable and widely ciivii- 
laled IM agazine. wouhi answer the two 
following queries, they would mueli 
oblige your constant reader, 

T. Tenrule. 


NO. 106. — SPIRAL SPRINC.S. 

I have a Spiral Spring that has 
one foot range, rcijuiring a ton’s 
weight fully to compress it, acting in 
a cylinder three inches in the bore, 
by means of a rod one inch in dia- 
meter, terminated by a nut or piston, 
and wish to know whether such 



ANSWT.RS TO INQUllUES. 


sprinjv, formed of a fyllndriciil or t)f 
a flat u'iie, will be stronger, and 
what is the most perfect method of 
temperinj)* them ? Also, what arc 
th(* relative udviintaj^es of a small or 
i*'reiit i)iiin])er of turns in a spiral 
sprliifif on the above scale, and, with 
the said ranine, what distance oni'ht 
one turn to be from aiiotlier, and 
l»ow ouj^^ht the thickness of the steel 
to be proportioned so as to unite 
durability, facility of manufacture, 
and strciijfth ? 


NO. 107. — TIIK CONSTRUCTION OF 
CYLINDERS. 

I am also desirous of iindin^^ a rule 
for ealciihitini*' the thickness of a 
cylinder whose internal diameter is 
given, so as to make its strength pro- 
jjoriioual to that of a given rod : as, 
for examiile, say, a rod of m*onght 
iron, of one inch in diameter and a 
foot in length, and a soft cast iron 
cylinder of equal length, and three 
inches in the bore, what should be 
the thickness of metal in the cylin- 
der to make it of equal strength with 
the rod ? 


ANSAVERS TO INQUIRIES. 


NO. 97. — QUESTIONS IN (lUNNKRY. 

Sir, — In answer to tlic Questions 
on (jiiimery. No. 97, 1 beg to observe 
that the height of the po^vder in the 
barrel entirely depends on the coii- 
structiou of the patent breaches, 
some of whicli are chambered out so 
us to contain nearly the whole of the 
poivder, while others will scarcely 
lake one>eighth. I am enabled to 
say, from practical experience, that 
the following will be found a correct 
statement as to the charge of powder 
required for the several distances, to 
carry with strength and truth, 

ht. A gun, with a flint-lock, 3-Sths 
liore, to carry one ounce of sliot 30 
yards, will take one drain and a quar- 
ter of powder. 


Ditto, for 4r» yards, one dram ami 
three quarters. 

Ditto, for (iO yards, two drams and 
a (|uarter. 

2nd. In answer to the question of 
mixing two sorts of p«)\vder loire- . 
ther, 1 fear tlic spori.^^.iian would 
reap no advantage ; on the contrary. 

I am of opinion that it would fold 
(he gun 111 mil sooner than by using 
the Vmest only. IIair.s glass pow’der 
stands highest in the opinion of sports- 
men of the present day. 

3rd. Fowling-piece barrels are gi*- 
uerally made strong enougli to earry 
ball without injury to the barrel. A 
5-Sths bore barrel will take a ball 
cast from a 2l)-mould, that is to .say, 
20 to the pound. It reipiires a smaller 
ipiantity of powder for ball than is 
generally supposed, viz — 

A fliiit-guii, same bore as nbo\(‘, 
will carry a ball .50 yards, w’itli three 
quarters of a dram of powder. 

Ditto, for 79 yards, ouc dram. 

Ditto, for 100 yards, one dram and 
a quarter — the gvm to be loadeil with 
punched wadding. 

4th. The stuh-twisted barrel, with 
a contracted breach, is as safe and 
far superior to the common ping, as 
it brings the priming nearer to tin* 
body of the charge, which ignites 
and explodes iinitii sooner. 

A percussioii-loek is not so safe 
for light guns as tlic common flint- 
look, the percussion-pow der being so 
corrosive (iiotwitlislanding some pro- 
fess to make it aiili-eorrosive), that, 
if a gun be left uiicleancd for a few 
days, it cats in and lays a foundatinn 
for rust, so that, in a year or so, the 
gun is rendered unsafe. 

The charge of powder varie.s only 
ill the w'cigJit of shot, not in size. 

I am, Sir, 

^ Your obedient servant, 

Telloc Trigoer. 


NO. 98 — PRESERVING DEAD INSECTS. 

Steep them in water wherein cor- 
rosive sublimate has been mixed. 

R. W. D. 
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CORRESPONDENCK. 

'Hie letter from South Wales, on the 
subject of executing ciTuiiMel muter the 
Thames, was forwarder! as directed, and 
we Iiave received tire following answer : 
— “ The author of this cuniiniiuieatioii 
proposes to lay dry the bottoni of the 
Thames, by 25 to 50 yards at a time. He 
must be ignorant of the incessant move- 
ment tliat takes place in the port of Lou- 
don, to imagine that such an expedient 
is practicable. It is one, too, of upwards 
of one hundred and thirty plans that were 
sent to the Tunnel Company in 1801).** 

Lock Security.— Sni, 1 regret to ob- 
serve, that niy letter of the oOth of April 
ln.st, from Rath, as altered and inserted 
in your 4f)th Number, containing an ac- 
count of an additional security to Door 
and other Locks,” does not correspond 
with the sketch sent therewith, or suffi- 
cU'iitly so with the one you have pub<- 
lished. The dotted lines, eta, you have 
omitted to describe; and, according to 
your sketch, what they represent Is made 
to aj)pear as connected with the piece, K.* 
These lines were meant to exhibit a pro- 
jection from tlie side, and of a substance 
witlithe circular piece, C, being intended 
as a temporary security to any loom-door, 
having a key-hole only, or a lock that is 
defective. This luece, a a, should be of 
a siiilieictit length (when the crosspiece, 
A, is in the key-hole) to bear against the 
door-post, on the side of which you may 
he where the door opens from you. This 
jiiece, fl«, is perfectly extraneous in this 
lock security ; but as it makes but a 
trifling addition to its weight, or iiicoii- 
veniciice of carriage, and may prove scl*- 
viceablc, more particularly to travellers 
on the Continent, where rofjms without 
locks, or, what is equally bad, locks !u- 
completc, are so often to be met with, I 
think it advisable to tliose who may use 
them to have them made thus : — ^The 
model I sent you, aflixed to a piece of 
wood, I considered would more clearly 
define its purposes, as well as its sim- 
plicity, altlioiigh it may have led you (as 
it appears it has) into error with respect 
to the section. TJic letters F and C were 
not inserted in my letter or sketch, and 
were, I presume, applied by jour 

* We can scarcely suppo.'<c any person 

would fall into this luistakc,— Edit, 


draughtsman from the mod<*l, a« mark- 
ing the section, C, for the key-hole, and 
F, as a part of the lock. This had been 
well, had the description corresponded. 
The projecting piece, D, ;ls placed in 
your section, would have been placed 
more in order in the lovwr part of the 
kcy-holc, as less liable to iiiterruptiou 
from tlie projecting piece in locks in ge- 
neral. G. M. II N. 

R. D. will find the Problem he alludes 
to solved at page 181, vol. ii., and illus- 
trated in subsequent papers. 

J. W. will find Mr. Pickering’s Steam 
Boiler described in our 29th Number, 
and a proposed improvement of it in 
Numl>cr 89. An imcount of Mr. Smith’s 
Apparatus is also given in Number 35 ; 
but we arc not aware that it can he seen 
in operation at any place nearer town 
than Droitwich, Worcestershire. 

A “ Constant Reader” says, he wishes 
to construct an organ, hut does not know 
how. He puts us in mind of the man who 
was in doubt whether he could i)lay on 
the fiddle, because he had never tiled. 

A Correspondent wishes the address 
of Mr. S. Tculon, author of an article in 
Number 40. 

A “ Lover of Good Things” had bet- 
tor, before iie.xt Christmas, try the effect 
of the plan he suggests, and inform us 
of the result. 

S. R. S.— IMr. Bruiiel’s Plan of Tun- 
nelling under the Thames is that which 
is at present in couise of execution. We 
shall be glail, however, to receive tlie 
description which S. R. S. offers, of one 
OTi an “ entirely new principle,” “ more 
practicable and less expensive than any 
that has yet come under observation.” 

*1110 event which Aurum” regrets i.s 
with us a matter of choice, Wc feel gra- 
tified by his good opinion. • 

“ Philoiiiit” and “ G. A. S.” are re- 
quested to send to our Publishera for let- 
ters addressed to them. 

Communications received from— Mr. 
Gougcr— I’ortcr — S. E.— An Agent— 
S. C.— A Constant Reader— O’ pinion— . 
A Subscriber— Win. Andrews— R. K.— 
I^Ir. Dickenson— U. D. R. — Cscsar Bor- 
gia-W.H. B. 


Commiinications (post paiil) to bo addressed to 
tin* Edilor, at the Publishers’, K\I(iHTaiid 
1.ACKY, <», Paten tstcr-row, London, 
rrinled by J). BsRShiir, Dwlt court, fleet-btreet 
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BOAT WITH WINGS, 

INTBNTSD BT MR. DIXON VALLANCE, OF LIDBBRTON, SCOTLAND. 

** With wings so fitted to each side. 

Through hrin j waves 1*11 swiftly glide ; 

Impeird by 8teain*s alUcMiquering power, 
ril run at eighteen knots per hour.** D. ▼. 
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BOAT WITH WINGS— WIIOHTS AND MBASURIS. 


BOAT WITH WIN08> ETC. 
INVENTED BY MR. DIXON VALLANCB. 

8ir, — I n the perusal of your valua- 
ble Magazine, 1 have seen several 

r res of boats propelled with pad- 
u heels. Now it requires consi- 
derable power to turn paddle-wheels, 
in water, as there is a great weight 
of water to lift on the back-part of 
the wheel in going round, and the 
more so the deeper they are, which, 
of course, greatly retaras the forward 
motion of the vessel. The prefixed 
drawings exhibit a contrivance of 
mine l^r propelling boats and other 
vessels, by which this drawback is 
avoided. 

Descnjttwn. 

WW represents a jointed wing attached 
to each side of the boat, wrought by a 
crank. FF, the fins or feathers of the 
wings, being pieces of thin wood or 
sheet iron, fioni one foot six inches to 
two feet in length, and eight or ten iuche.s 
deep nr broad. 'Fhesc arc loosely join ted 
to the wing, and, by the forwaid motion 
of the crank, fold Close to it; Wlfiie, by 
the backward motion, they form a strong 
pressure against the water, and make the 
Doa* runaxNiftly along. 

Fig, I represents a side-riew of the 
botit, with the crank turned back, and 
the fins in the act of pressing forward the 
boat. 

Fig 2 shows the wings at each side of 
the boat as looking down on it, and in 
the act of pressure against the water. 

qiie tins are so made at tfie joint as to 
turn only to the stpiare in pressing against 
the water, and to fold close up in coming 
forward, a> is shown in figure 3. 

Fig. 4 shows the tins in the act of 
pressure, as has already been described. 

I lately made atrial of a model of a 
boat with wings of this description, 
and found tliat it answered exeteed- 
ingly well. It went much quicker, 
and with more ease, than with paddle- 
wheels. 

Sails may be applied with more 
advantage to boats propelled in this 
way, and the wings will be as easily 
wrought when deep in the water as 
near Its surface, and may be fitted to 
a boat for less expense than paddle- 
wheels. 

1 am, Sir, 

Vour most obedient servant, 

Dixon V^allancx 

UbbertOB, near Camath, Scotland, 

Sept. I, ld24. 


WEIGHTS AND MEASURES. 

We mentioned in our last, that th . 
operation of the new Act for the 
Equalization of the Weights and 
Measures was necessarily postponed 
till next year; the foUomng doeu- 
ments will explain the cause of the 
delay : — 

Letter from the CommissionerttffVeighte 
enft Measurest dated the 14/A January 
1825, /o J. C. Herries, Es^. Secretary 
of the Treasury y trunsmittirnf a Repore 
of the Progress made in thePreparatiots 
of the Models of the new Weights and 
Measures. 

London, January 14, IK25. 
Sir,— I am directed by the Coinmis- 
sioiicrsof Weights and Measures to trans^ 
mit to you, for the information of the 
Lords Commissioners of his Majesty’s 
Trea-‘iii 7 , the enclosed Report from Cap- 
tain Kater, stating the progress which he 
has made in the preparation of the mo- 
dels of the new weights and measures, in 
pursuance of the directions contained in 
your lettei of the 13th of July, 1824, en- 
closing a copy of a ’IVeasury minute, 
dated the 2rith of June, 1824, respecting 
the steps necessary to be taken for carry- 
ing into effect the Act 5ih Geo. TV. for 
ascertaining and establishing uniformity 
of weiglits and measures. 

In cotisequeiice of the delay which un- 
U rtimately has occurred from the dilfi- 
calties which have been experienced ia 
the construction of the new busiiel-mea- 
siire, 1 am fun her directed to submit to 
you, for the consideration of the Lords 
Commissioners ofbis Majesty’s Treasury, 
the propriety of bringing in a Bill, imme- 
diately after the meeting of Parliament, 
to extend the time fixed oy the Act of last 
Session for carrying the provisions of the 
said Act into execution. 

As Captain Kater now cofidently hopes 
that tlie models will be completed and 
deposited at the Exchequer in the course 
of the mouth of February, thc.Couiuiia- 
sioners are of opinion, tnat if the period 
at which the new weights and measures 
are to be declared to be the only stand- 
ards was postponed from the 1st ol 
May, 182.5 fthe day fixed by the Act ol 
last Session), to the 1st of January, 1026, 
sufficient time would be afforded lor pro- 
viding the models of the standard weights 
and measures required for the several 
counties and corporations of the United 
Kingdom, and tor carrying into effect * 
such of the enactments of the said Act * 
us are preliminary to the general esta- 
blishment of the uew standards. 

1 liave the honour to be 

Your obedient humble servant, 
(Signed) George Clerr 



WB10HT8 AND IIDA8VAI8. 


Having been reqiiftittid to superintend 
the Goiitniction of new models of weights 
and mes^ures (and very unexpected de* 
lays having taken place in their execu- 
tion), ] beg to olfer a short Report of 
the progress which has been maoe, and 
of toe iiiipedimeuts whicii have occurred. 

On the 16th of Aiigu.>t, the making of 
the models of weight and capacity was 
confided to Mr. Bate : Mr Tiougbton, in 
consequence of liis advanced age, having 
declined the undertaking. Brass being a 
metal peculiarly liable to injury from the 
atmosphere of London, 1 directed Mr. 
Bate to make experiments on the best 
eouibiuation of tin and copper which 
iniglit serve as a substitute '^Hicse ex- 
periments occupied the remainder of the 
month of August. 

In the beginning of September I left 
liondon, having previou.sly given Mr. 
Bate ample and detailed instructions re- 
specting every paiticular necessary for 
the construction of the models. 

On my return, early in October, I 
learned from Mr. Rate that he had ap- 
plied to Mr. Donkin the begitinhig of 
Beptemher, and that Mr. Donkin nad 
then undettakeu to turn the models for 
the bu>hel ; but on the bth of October, 
and not before, he informed Mr. Bate 
that lie declined the execution of hla en- 
gagemejit. Mr. Bate then proceeded to 
have models for the bushel cast by the 
best founders in Loudon ; but, most un- 
expectedly, out of twelve which were 
cast ill ' various modes, only one proved 
sultieiently sound to be employed; the 
metal, on the removal of the exterior 
crust, appearing full of small holes, of 
vai iou^ .size-^. The attempt to conquer 
the dithcnlties of this part of the work 
occupied the remaindei' of October, the 
whole of November, and the greater part 
of December In the meantime Mr. 
Bate proceeded with the other measures 
of capacity and with the weights ; but as 
these presented no difficulties, his chief 
attention was diiected to perfecting the 
bushel. 

'Fwo ti‘oy pounds were made, which I 
compared, on the 28th of October, with 
the standard troy pound at Mr. Whil- 
tam’s, in Abiuadun-street. Tliese weights 
were intended merely as the means of 
obtaining a near approximation to the 
avoirdupois poimd. and to tbe weight of 
a gallon of distilled water. 

On the 20th of December, Mr. Bate 
reported that he had six avoirdujiois 
pounds ready, all the troy weights, and 
the subdivisions of tbe troy pound to 
grains. 

It had beeu my intention to ascertain 
the capacity of the bushel by measure* 
Dient, and 1 had employed myself in con- 
atrncting the apparatus necessary for that 
purpose t but as it did mH appear probd- 


m 

ble that the difflculdes In casting the 
bushel would be speedily surmounted, I 
proposed, at a meeting of tiie Commis- 
sioners on the 21st of December, to de- 
termine the capacity of the bushel by the 
weight of distilled water it should con- 
tain, as this, .uuder existing circum- 
stances, would be the more accurate me- 
thod, and would render unnecessary that 
nice attention to figure which would 
otherwise be indispensably requisite. 

All difficulty in the construction of the 
bushel lieiiifr thus removed, Mr. Bate en- 
gaged to deliver to me, on the 1st of Fe- 
bruary, the following models, viz.— four 
bushels, four gallons, four quarts, four 
pints, four troy pounds, one avoirdupois 
pound, with subdivisions to drams, a 
two-pounds, a four, a seven, a fourteen, 
a twenty-eight, and a fifty-six pounds 
avoirdumiis ; four w'eights, each equiva- 
lent to tke weight of a gallon of distilled 
w-ater, four to that of a quart of distilled 
watci*! and four to that of a pint. I'hese 
models are intended to serve for constant 
use at the Exchequer, Guildhall, Edin- 
burgh, and Dublin ; the set of avoirdu- 
Itois weights which will be ready by that 
time being for the Exchequer. Another 
set of models, superior in point of woik- 
manship, though not in accuracy, will be 
afterwards made, and kept as standards 
to be transmitted to posterity. 

1 am in daily expectation of receiving 
from Mr. Bate n set of weights, for the 
purpose of enabling me to derive the 
avoirdupois from the troy pound, and 
thence the weight to be employed in de- 
termining the capacity of the gallon. 

As no balance exists, either at the 
Mint or at the Bank of England, capable 
of weighing upwards of 2:i0 pounds avoir- 
dupois, 1 have given Mr. Bate the plan 
of a beam for this purpose, of great sim- 
plicity, and which, 1 trust, will be more 
accurate than any that has been hitheito 
made. This beam is also to be finished 
by the 1st of Februai y. 

Tbe standards of linear measure have 
been prepared by Mr. Dolland, and are 
now ready for my luial adjustment. 

The Commissioners will perceive that 
no further difficulty exists; and should 
1 receive the models from Mr. Bate by 
the ist of Februaiy, according to his en» 
gagement, I trust 1 shall be ame speedily 
to complete their adjustment, and that 
they will be ready for deliveiy in two 
or three weeks from that period. 

Henry Kater. 

York Gate, Regent's Park, 

12tb Jau. 1825. 

To the Commissioners of Weights 
and Measures. 

Whitehall Treasuiy Chamben, 

Feb. 4, 182.5. 

2c2 
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CALCULATING INTEREST. 

Sir, — C alculation of Interest 
is an operation of tlic counting-house 
of very frequent occurrence, and 
many people iiiul it very difficult to 
obtain ctirrect results from modes of 
calculating sufficiently compendious 
for cuuiinon use I beg leave to take 
advantage of youi valuable publica- 
tion to couirnuiiicaie a metnoa which 
1 composed for my private practice, 
which appears to me to possess two 


valuable properties, viz. perfect cor- 
rectness in its results, and general ap- 
plication to all possible rates, whether 
fractional or integral. 

I remain. Sir, 

Your most obedient servant, 

Richard Dowden. 

Cork. 

EXAMPLE. 

What is the interest of 25/. for 
219 days at six per cent, r 


As 100/. for 365 days is to 6/. so is 25/. for 219 days to 18r. 
100 ... 365 ... 6 25 ... 219 

365 219 


36500 


1095 

436 


5475 

6 


36500) 32850 

In this stage of the calculation answer or the amount of interest 
(he quotient would be the answer in sought for is less than one pound ; 
pounds, but we find the divisor greater we therefore proceed to reduce the 
than the dividend, . * . the quotient dividend into shillings, by multiply- 
would be zero, indicating that the ing by 20, viz. 

32850 

20 


365,000) 6570,00 (18s. Answer, 

2920 

000 

We have now obtained the true troublesome. Letus.therefoic.en- 
answer, by a divisor contaiuhig three deavour to deduce from tlie above 
digits ; but, in common practice, calculation a practical rule, with a 
0 uch a divisor would be considered divisor containing only two digits. 

36500 . . . 5475 
6 


32850 

20 


35500 ) 657000 

20 20 


73,0000 1314,0000 (16«. ^nfwtr. 
584 
000 
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We have, above, the product of 
the sum, x by the days, “ 5476 x 
6 X 20 X 20 * 13140000 ; but 
6 X 2 x2»6x4, and the ciphers 
I»eing of no value, we have the fol- 
lowing theorem, viz. — 

Multiply the sum by the days; 
multiply that product by the rate 

25 stim 25 

146 days 146 


per cent, quadrupled ; cut off two 
figures, and divide by 73 ; the quo- ^ 
tient will be the answer in shillings. 

EXAMPLE. 

Wliat is the interest of 26/. at six 
per cent, for 146 days, at five, four, 
three, &c. ? 

3650 
164x4 


3650 

24»6x4 


73)976, 00(12f. 
146 
000 


3650 

20»5x4 

73)730,00(10#. 

000 


73)584.00(8#. 

000 


3650 

12,3x4 


73)438,00(6#. 

000 


DESCRIPTION OF A GUARD FOR THE KEY-HOLE OF A LOCK, INVENTED BY 
WILLIAM OATENBY, OF RICHMOND, WHITESMITH. 

COMMUNICATED BY MR. R. M*VBY. 



Fig. 1 represents the guard. 

Fig. 2, the lock prepared to receive the 
gioard. 

Fig. 3, the side section of the guard, 
showing the knobs, 11, to slide in 
grfioves on fig. 2. 

Fig. 4 shows the application of a 
spring under the top-knob, to force it 
back after it has been pulled down to 
open. 

Fig. \,aa, small hinges, to allow the 
guard to open. 

Fig. 5, the key to introduce into 
fig. L and 2, to pull it down, until the 
knob, 1, be as low as the circular part of 
the bottom of the groove, fig. 2. 


CEMENTING WATER AND STEAM 
PIPE JOINTS. 

Sir, — I was not a little surprised 
at reading in your journal of the 26th 
of February, No. 72, of volume iii. 



the communication of Mr. H. B.Way, 
of Bath, respecting Roman cement 
for the joints of water pipes. 1 very 
much wish he had given some cal- 
culation ot the pressure of water on 
the joints, fori have sometimes used 
it for patching iron pipes or joiiiis, 
when 1 have been in a great hurry, 
but never found it to stand longer 
than two or three hours ; nay, if ex- 
posed to the least jar or shake, which 
IS generally the ciise in pumping 
machinery* the cement cracks and 
falls off the surface. 1 should be 
further much obliged to your (Cor- 
respondent to say whether his pipes 
are connected with a pump, aim if 
so, of what size it is, and by what 
driven, by engine or horsc-ppwer ; as 
also, whether there are many bends or 
elbows in the pipes — which pipes are 
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apparatus ruR CLRARING BUR. 


best, flanged or socket— and whether 
the pipes have any jar or shake by 
the velocity of the water passing 
through them ? As I am a practice 
engineer, Mr. Way will, 1 hope, ex- 
cuse my being so troublesome. 

Now, Sir, in answer to your Cor- 
respondent, ** J. T. of nenley-on- 
Thaines, on steam-pipe Joints, I em- 
brace the opportunity of informing 
him what means 1 have used for 
many years with success. For what 
is termed flanged joints, and all such 
as are not required to be taken apart, 
I generally use an iron cement made 
of iron boring, pounded sal ammo- 
niac, and sulphur, in the proportion 
of forty of borings to one of sal 
ammoniac and one Quarter of sulphur. 
The exact proportion, however, can 
only be ascertained from practice. 
This composition should be wetted 
with water or urine, and driven into 
the joint with a hammer and caulk- 
ing chisel ; it will then be found the 
most durable of all joints, if well 
made, and will resist steam of any 
pressure. If the joints are required 
to be taken asunder frequently, this 
cement will not, of course, be so 
convenient, and in such cases a 
platted rope or gaskin, with some 

f glazier's putty, or white and red 
ead, will answer every purpose. 

I remain. Sir, yours, &c. 

V* 

fiow, February 28th, 1825. 


APPARATUS FOR CLEARING BEER. 

Mr. R. W. Dickinson, of the 
Albany Brewery, Kent-road, has in- 
vented a very simple and efficacious 
apparatus for clearing beer while in 
a state of fermentation, llie bright- 
ness of malt liquor depends princi- 
pally upon the care taken in draw- 
ing off the yeast while the beer is 
working. After the wort has been 
sufficiently boiled with the proper 
quantity of hops, it is usually run off 
into coolers; and when its tempe- 
rature has been by that means suffi- 
ciently lowered, it is transferred to 
a large vessel called a gyle-tun. In 
this vessel, after being mixed with 
yeast, it undergoes the process of 
nmientationi an4 before that is com- 


plete, is removed into barrels pkped • 
side by side on racks, their nung- 
holes being left open for the yeast, 
as it rises, to discharge itself, which 
runs down into a trough placed below 
to receive it. It is necessaiy to watch 
this operation when the beer is in 
barrels, and to fill up freauently with 
fresh liquor, to supply the place of 
that discharged by the fermentation, 
that the vessel may be always nearly 
full. The improved method super- 
sedes all this trouble and attention, 
and the beer works in vessels in 
which it is stored, supplying itaelf 
with fresh liquor in place of the yeast 
discharged, and always keeping the 
barrel rail. 

It is proposed to place all the 
barrels upright, and having filled 
them with wort previously boiled, 
and mixed with the proper quantity 
of yeast, a pew'ter pipe, perhaps six 
or eight inches high, is to be inserted 
into the bung-hole in the upper end 
of the barrel, and packed sound, so 
as not to leak. On the top of each 
barrel a small tub is to be placed, 
with a hole in its bottom, tnrough 
which the pewter pipe is to rise, 
being securely packed also to pre- 
vent leaking, and then into the tub 
about as much wort is to be poured 
as will fill up the space in the barrel 
likely to be emptied by the discharge 
of yeast. The fermentation going 
on causes the yeast to rise up the 
pewter pipe into the tub above, and 
to supply the vacuity so formed in 
the barrel below, the fresh liquor in 
the tub is allowed to run through a 
small hole in the side of the pewter 
pipe near its bottom, by which means 
the barrel is always kept fhll of beer, 
and the yeast is received into the 
tub above. 

It is the opinion of Mr. Dickinson, 
that by the adoption of such an ap- 
paratus he saves about one and a 
half per cent, in quantity, and the 
beer is by these means greatly im- 
proved ; he also supersedes the use 
of a gyle-tun, and saves the expense 
and loss occasioned by transfcr-> 
ring the liquor from one barrel to 
another. * 

The Society of Arts have voted to 
Mr. Dickinson their silver medal for 
this invention. 
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IMPROVED CUTLBR’a MILL. 

Mr Stephen Hoole, formerly from 
Sheffield, but for many years well 
known as a celebrated manufacturer 
of superior engraver’s tools in Lon- 
don, has adopted the following excel- 
lent improvement upon the Long- 
wheel, as it is termed, employed by 
the cutlers in general in town. 

Instead of driving his grindstones, 
&c. immediately from the long-wheel, 
as usual, he has adopted two inter- 
mediate band-wheels, one smaller 
than the other, hut upon the same 
axis. His long-wheel is six feet dia- 
meter, from which a band passes to 
one of the intermediate band-wheels, 
of eighteen inches in diameter, and 
another band froih the other inter- 
mediate wheel, of four feet in diame- 
ter, to the pulley upon the axis of 
his grindstone, &c. 

In this manner he gains as great a 
velocity in his grindstones, glaze- 
wheels, &c. as though they were 
driven by the power of a water-mill 
or steam-engine ; a matter of the 
highest importance to good vvork- 
inAnship. 

His long-wheel has a crank of 
about sixteen inches radius to turn 
it by ; and the axis of it, as well as 
those of the intermediate wheels and 
grindstones, 8cc. have conical pivots, 
turning in holes made in blocks of 
kgnumvitaB, and which be finds to 
be a great improvement over the 
necks or cylindrical pivots, commonly 
used for long- wheels ; as, before he 
adopted the conical pivots, it was 
more than a man well could do to 
turn his mill ; but since then it is 
driven with great ease. 

His long- wheel is loaded close to 
the rim or periphery with pieces of 
cast-iron, about three-imarters of a 
hundred weight in the whole, e<|iially 
balanced around it, to give it the ne- 
cessary momentum ; and a pulley of 
ten inches in diameter is placed on 
the intermediate axis, to drive his 
grindstones slowly when racing them, 
as it is termed. 


ON THE “ OPTICAL QUESTION." 

SiR,*-'rhe blunderingof ap»6/i.sA. 
11 ^ mathematician Csave the Editor) 


can have no excuse. 1 was too much 
in haste when I wrote my suggestions 
on the “Optical Question,” which 
you have inserted in No. 7d, p. ill 5, 
and I am hound to thank Mr. Joseph 
Hall, ill the name of all those of 
your readers whose deficiency in ma- 
thematics might have led them to 
take the calcnlutioii there published 
as correct, as well as in my own. 
Mr. Joseph Hall’s correction of my 
error in No. 7-^, p. ^^0, is right, and 
I seem to perceive that he saw I tn- 
tended to be so, and tliat I knew how 
to be so ; for it is evident, by his 
statement, that l-2fi4th part of an 
inch is the “ l-^k'lrd part of eighth 
of an inch the dividing 264 by 8 
will plainly show that I meant “ 33” 
instead of “ 32 and why I made it 
read “ a compound fraction” instead 
of the simple one was, because of 
the general acceptation of the term, 
“ ont~eighlh of tin inch.” And, as 
for my second blunder, I shall ven- 
ture to say, Mr. J. H. could plainly 
see that 1 liud only left the calcu- 
lation iiM’omplete, by neL,]ecting to 
multiply by 3, the number of feet 
(52S0) contained in a mile, which 
would have been, as Mr. J. H. has 
tight It/ itatfd, 15340, and for which 
I humbly declare myself much obliged 
and properly corrected. 

1 am, Sir, yours truly, 

A MUen-AMUSEU AND CONSTANT READER. 


16, Burkinghain-slrtet, \ 
Poi'tiaud-ruad, ^ 


Keb. 27th, 1825, 


IMPROVED OLAZE-WHEELS, OR 
GLAZER8. 

Tlie London cutlers almost gene- 
rally employ glaze-wheels, made of 
two thicknesses of solid planks of 
mahogany giued together, but which 
are very apt to get out of round, 
owing to the dilTercnt natures of 
the grain of the wood, endways 
and longways. The best glaze- 
wheels are made of pieces of alder, 
so combined that the peripheries of 
the glaze- wheels are formed of them, 
with their grain laid endways. Mr. 
Hoole has one of this description, 
which was made under the direction 
of his late father upwards of fifty 
years since, now in perfect order. 



392 DRAWING IRON AND bTAtft. VVi.. 

It consists of two pieces of alder, 
crossing each other at right angles 
in their centres, and let half-way into 
each other. The four angular divi- 
sions around are filled up with radial 
pieces, cut out cjf the wood so as to 
present their grain endways towards 
the periphery of the tflazc-wlieel, and 
well fitted, jointed, and glued firirily 
together. This combination is, be- 
sitles, strengthened by two circular 
plates of iron, being laid one on 
each side, and uniterl, by means of 
screws, with every individual piece 
of wood composing the glaze-wheel. 
Square holes are made through these 
plates for the axis to lodge in, and, 
when wedged tight upon it, the peri- 
phery and sides of the glaze-wheel 
may be turned truly, which com- 
pletes it for use. 


IMPROVEMENT IN DRAWING IRON 
AND STEEL WIRE. 

The acid liquor used in pickling 
iron -wire during the drawing of it, 
requiring to l>c warmed, at an emi- 
nent manufactory, ingots of brass, 
lying at hand, were accordingly 
heated red-hot and quenched in the 
liquor; the consequence of this was, 
that a portion of the copper in the 
brass became dissolved in the liquor, 
and was precipitated upon the surface 
of the iron-wire pickled in it. It 
was fontul that the wire thus coated 
])assed through the holes in the plates 
with remarkable fiicility, it requiring 
to be annealed much less frccpiently 
than before, owing, no doubt, to the 
copper preventing the action of the 
plate upon it, so as to gall or fret it, 
and, ill fact, lubricating it as it were. 
The head of this manufactory has 
since constantly availed himself of 
the use of a weak solution of copper 
in iron and steel wire drawing, 'fhe 
slight coat of copper is entirely got 
ri(f of in the last annealing process. 


MODE OP MAKING ITALIAN WIRE- 
DRAWING PLATES. 

A piece of plate-iron is formed 
into a sort of shallow box or tray, its 
edges being bent or turned up at 


liilPKOVaU BEI.L-CRANK, BTC. 

right angles all round. This case is 
then filled with broken pieces of cas* 
iron, and heated to a welding heat, 
when it is well hammered and firmly 
united to the iron, 'i'lie holes are 
then punched through it from the 
back, the face of it being thus funned 
in the cast iron. 


IMPROVED BELL-CRANK 



Sir, -^H aving an order some time 
ago to hang a Bell, that required 
twelve Cranks to convey the wire 
round a circular wail, as represented 
in the prefixed sketch, 1 found each 
crank corresponding with that marked 
DB, to act very ill, owing particu- 
larly to its having to lift before it 
could pull It struck me that 1 could 
introduce an improvement ; 1 there- 
fore made a model of a new crank, 
of the shape described CE, and had 
several cast from it, and put up, 
when I found that they performed 
extremely well. Indeed, they can 
be used either internally or exter- 
nally, l)y making use of a proper 
pillar, or adding a longer shank to 
the cranks. 

I am. Sir, yours, &c. 

A Country Smith. 

Description of the Drawing, . 

A the supposed wall. 

BB the wire. 

C a piece to act on a rivet as the wire 
pulls. 

KG the shauk or plate to Ax the 
crank. 


shoe-last-making machine. 
The Quebec Gazette informs us 
that “ a very ingenious machine for 
making Shoe-lasts has lately been 
made bv Mr. Byrne, of the Settle- 
ment 01 St. Patrick on the RiveV 
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Jacques Cartier. The machine moves 
on the principle of the common 
turning lathe, in the present instance 
by horse power ; and what _ it is re- 
markable for, is its simplicity, its 


extensive application, and its fonoing 
the shoe-lsist complete, which the 
reader knows is of a very irregular 
shape after the common proce^> of 
turning.” 


THE BALANCE QUESTION. 




Sir,— I t is a well-known essential pro- 
perty of all levers, that the inomeutum. 
or moving force of the power, is equal 
to the momentum of the resistance; or, 
in other words, a weight, W, of one 
thousand pounds, suspended one foot 
from the fulcrum or centre of motion, 
C, will be balanced by a weight, U, of 
one hundred pounds, suspended ten feet 
from the centre of motion, C. Now, 
suppose W moves through one inch, B 
moves through ten inches, and the pro- 
duct of the weight, multiplied by the 
space it has passed through, is mani- 
festly etfual at each end. 

But G. B.’s lever is the reverse of this : 
he says, when the man ** presses with a 
force of thirty pounds midway between 
the pivot and the point of suspension, 
he throws thirty pounds additional weight 
on the scale, whilst his pressure upwards 
will produce a force of fifteen jiounds 
only, on account of the leverage.* Now, 
when the scale and one end of the beam 
begin to descend, the point which sus- 
tains least pressure (according to G.^ B.) 
moves through least space, which, if it 
were a lever, would be impossible. 

I need not slop to remind your mecha- 
nic^ friends, that any force exerted in 
the direction AB, the intensity of which 
force is measurable by the line AB, is 
resolvable into the forces, BC, pressing 
in the direction BC, and endeavouring 
to separate the points A and G, and CA 


pressing in the direction CA, whLh last 
pressure .swings the .scale. A, out of the 
perpendicular, and holds it there as long 
as tW prciosure is coiitiuiied; and this, 
they will readily perceive, i.s equival(‘iit 
to removing the point of suspension of 
that scale farther tioin F. Any pressure 
ia the dii ection AK will have a similar 
effect. The pressure, then, does not 
increase the weight, hut only alters the 
position of it ; but i(» those less used to 
these matters 1 will endeavour to make 
it still clearer. 

It will he very leadily ackiiovvl'’(lged, 
that when a man pre.sse.s ii|)W.'iids, the 
ground, or whatever else he stands on, 
has to su.stain his weight, and the pressure 
cau.sed by the force he cxen.s, and the 
point against winch he pi esses upwards 
lias to sustain the pressure caiiseu by his 
exertion only; it is plain, then, when either 
the ground or the point aho\e yields to 
the force the man e.xcrts, they an- sepa- 
rated, and move in oppo ite diiectioiis ; 
but G B. makes the .scale on which the 
man stand.s dc'cciid hv his pre.s.sure,and, 
by Hoinc nnacconn table means, the sc.de 
beam, against wdiich the upward pressure 
is exerted, follows in the .same direction. 

Itisevident, therefoie, that any extend- 
ing fon-e acting between the points A and 
B, in the direetioii AB, endeavours to 
separate the poitils A and B, and conse- 
nuently to de..:roy or iMcreiune any force 
acting in the opposite diiretioiit and, 



394 


MIABURING ROUND TlMBRR. 


upon a little considemion. it will be 
equally evident, that this is all which 
the force acting iu the direction AB has 
the power of doing ; and while this is 
effectually resisted, that is, while the 
ftojnts A and B are kept in the same po- 
sition in which they were before the 
force AB was brought into action, no 
alteration can be caused in the equili- 
brium of the scales by the action of the 
force AB. 

Will your intelligent . Correspondent 
J. Y. oolige “ our practical men,** by 
helping them over the ** stumbliag- 
block’^he mentions in page 308. 

I am. Sir, youi's, respectfully, 

S. Y. (a young Engineer.) 


MEASURING ROUND TIMBER. 

Sir,— T beg to submit tlie following 
remarks on Measurage's reply, in your 
Maaaziue, Number 47, to niy letter on 
Timber measuring in a former Number. 
After calculating the contents of an ellip- 
tical tree, he says — “ This sufflcieiiily 
proves the error of T. M.*s as.sertion,that 
a small varifition from the figure of a 
circle would be nearly equal to half the 
excess of the cylindrical measure above 
the ciistomury.'* I a>sei t<Ml, that a small 
variation of any figure from that of a 
r rcle would cause the eoiiteiifs to be 
le.ss, although the circuiiiference be the 
same ; but I observed tliat trees in gene- 
ral were far from being round. Surely 
it must he understood, that by the vari- 
ation of trees from being tnify circular, 
wasiiot meanta small one. Another thing 
I meiitioned was, that hollow parts are 
frequently found on the surface of trce.s 

i which, I repeat, arc very frequent) . This 
lea'turage has taken no notice of 1 then 
said, ** these two^ in a quantity of timber 
of different shapes, may he nearly equal 
to half the excess." This supposition is 
very different from a.sserting, as Mea- 
siirage .says ( did, that a small variation 
from the figure of a circle would be so. 
Let the reader, if he pleases, turn to my 
letter, and judge if what Measiirage has 
said as above is right or wrong. His 
elliptical tree contains only one foot 
eight inches less than the circular tree of 
the same length and girth first specified 
by him. 1 beg to say there is no tree 
truly elliptical, but there arc many in a 
hundred more unequal in their dimen- 
sions than the one he mentions, and, 
from their irregular form, their real con- 
tents are much less than he has stated. 
Trees (of which I know there are some) 
approaching to a triangular shape will 
contain much less in proportion to their 
circumference than those nearly ellip- 
tical. By finding the contents or a sup- 
posed triangular tree, the contents of 
one approddiing to a triangular shape 


may be found nearly. Suppose a tree fa 
the shai:^ of an efiullatercl triamtie, 
whose side is 16 inches, the citcum- 
fcrence 4H, at 40 feet long, thecustiimaiy 
girth measure is 40 feet, while the line 
contents are only 30 feet 9 incliVs, vvin>-ii 
is 9 feet 8 inches less than theeustniuriry 
measure makes it. The supposed eircu- 
Lar tree, of 40 feet long and 48 inches 
circumfeience, contains 10 feet 11 
inches more than the enstomary mea- 
sure makes it. Now, if the naif of 
these two differences be added to the 
true contents of the triangular tree, or 
deducted from the true contents of the 
circular tree, the remainder, or sum, 
which is the same, may be supposed to 
be the true contents of a tree approach- 
ing as near in shape to a triangle as to a 
circle, and will be found to be 40 feet 
10 inches. Here almost all the excess of 
cylindrical measure, above customary, is 
gone. 

Measurage calls the variation of his 
ellipsis from a circle a great one, but the 
above appears to be a much greater. 'I'he 
ellipsis being a regular curviiiueal figure, 
does not greatly vary from a circle, hut 
cootains more within its circumference 
than any other fimire of the same pro • 
portion •f and if there is no great differ- 
ence in Its diameter more tiian any other 
figure, except the circle or regular poly- 
gon. Nearly one-sixth of the excess is 
gone in the elliptical tree, wliile it ap-. 
pears there is more tlian nine-tenths of 
It gone in a tree approaching as near in 
sliape to a triangle as to a circle. In a 
tree, the right section of which is as 
near to a rarailelograin as to a circle, 
one- half oi it will be gone in a tree 
nearest the circle, perhims one-eighth. 
Now, taking a number of trees of differ- 
ent irregular forms, of vviiich there i.s 
not one truly elliptical or circular, nor 
many nearly so, and also taking the hol- 
lows into the account, which Measurage 
has not done, 1 will leave the reader to 
judge if the average loss may not be 
nearly equal to half the excess of cylin- 
drical measure over customary. 

Measurage says, he endeavoured to 
show the fallacy of the common method 
iu such a manner that the most illiterate 
mechanic might understand it, and not 
continue to make use of one so very er- 
roneous withont knowing it to he so. 
The most illiterate mechanic could have 
understood nothing else from the con- 
tents of a tree given by Measurage, and 
from the diagram accompanying it, but 
that all trees were correctly circular. 
Now, Measurage has admitted, with 
regard to the elliptical tree and to one 
f»rar/y cylindrical, that they are not so, 
and, consequently, he must admit that 
the most illiterate mechanic, by follow- 
ing his rule, would be led into a method 
in every instance erroneous, and 1 will 
venture to assert, in some, very mach so. 
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Measurage speaks, too, of calculating 
the weight of trees from their inc;isure, 
and asks, how is it possible to ciilcnlatc 
the weight with any exactness, if incn- 
surers liavenot a correct method of ascer- 
taining the quantity? If Mcasurage will 
set the hewers to hew off my errors, and 
reduce tlje tree to an octangular or some 
other regular form, he then may come 
at the actual tpiantity left iii it, and cal- 
culate the weight by having a correct 
method to ascertain the qnaiitity ; but, 
as to a tree in its natural shape, lie has 
shown no method to calculate with any 
exactness eitlier the one nr the other. 
Witness his tree IH feet long and 14b 
Inches in circunifcrencc, nearly cylii- 
drlcal, and containing 190 feet Marly ; 
it may be within six feiet, or within three, 
he is not quite certain. Admit the tree 
to he (as many are) vei 7 far from being 
cylindrical, then its contents would be 
Yciy far from what is above s'pccified— 
how far is not quite certoin. I have fol- 
lowed the dimensions and contents of 
the aliove tree as they are stated, but I 
beg leave to say there is a nlistake in 
one or the other. A cylinder IH feet 
long, and 14H inches in circumference, 
contains within two inches of 218 feet. 

From Measurage's last description of 
trees compared with his first, it would 
almost seem that a rouiitry mechanic 
had told or reminded him of something 
he.did not know or think of before, if 
his judgment as a timber-measurer did 
not alter the case. I do not doubt his 
abilities, but I know not how to recon* 
cile his assertion respecting utree 40 feet 
long and 48 inches in circumference 
witii his practical knowledge of timlier. 
If what is used as timber,' and what is 
only fit for the fire, has nothing to do 
with finding the total quantity of timber 
in a tree, it certainly ought to be of 
some consideiarion between the buyer 
and the seller. It is also clear that, not- 
withstanding the particular purpose for 
which any tree may be measured, the 
•general purpose oftimher-measuriiig i.« to 
ascertain as ni^rly a.s po.ssible the quan- 
tity to be srdd and bouiiht: and auy new 
* method of measuring,'whHn understood 
and approved, would become that of the 
buyer and seller. 1 never as.serted that 
the customary method is correct; I know 
it is not so ; but I am quite as certain 
that tiie cylindrical method first at- 
tempted by Measurage would be incor- 
rect in every tree, and in many trees 
more erroneous than the customary. 
No particulai* tree, be it of the most irre- 
gular growth, or that nearest in form to 
a cylinder, can be a criterion for Ascer- 
taining the quantity of timbt'i* contained 
in a number of trec^s of different forms, 
nor do 1 know of any correct method of 
doing it. 

To conclDde» as Measurage tells me, 

in French, that he is a young man, 1 beg 


to inform him, in EngKsh, that 1 am an 
old one j and if he can find a new sys- * 
tern of timber-measuring which shall be 
approved by all parties in preference to 
the old, I hope he will enjoy the credit 
of it; but it must not be that of mea- 
suring timber trees as cylinders. I now 
bid him and the subject farewoIL 
I am, Sir, 

, Your obedient servant, 

R...., Nov. 1824. T.H. 


PLATING WOOD. 

The Parisians have introduced an 
entirely new mode of polishin|f, 
which is called plaquey, and is to 
wood precisely what plating is to 
metal. Water may be spilled on it 
irithout staining, and it will resist 
scratching in the same degree with 
marble. The receipt for making it is 
as follows : — 

To one pint of spirits of wine add 
half an ounce of gum shellac, half 
an ounce of gum lac, half an ounce 
of gum sandric ; placing it over a 
gentle heat, frequently agitating it 
until the gums are dissolved, when 
it is fit for use. Make a roller of 
list, put a little of the polish upon 
it, and cover that with a soft linen 
rag, wliich must be slightly touched 
with cold-drawn linseed oil. Hub. 
them in the wood in a circular di- 
rection, not covering too large a 
space at a time, till the pores of the 
wood are sufficiently filled up. After 
this rub in the same manner spirits 
of wine, with a small portion of the 
polish added to it, and a most bril- 
liant polish will be produced. If the 
outside has been previously polished 
with wax, it will be necessary to clean 
it off with glass paper. 


PRECIPITATION OF SOLID COPPER. 

Generally, copper, when precipU 
tated from any solution, is in me 
state of a very fine powder, without 
any sort of aggregation. But M. 
Clement has lately informed the 
editors of the “ Annales de Chimie 
et Physique,” that in a manufactory 
of vinegar from wood, near Paris, 
in which sulphate of copper is used in 
solution, the copper is frequently 
deposited from inis solution in a 
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state of aggre^tion. M. Clement 
possesses specimens which weigh 
more than grammes. On the 
part where they have been deposited 
they assume the appearance of the 
wood against which they lay, but on 
the exterior part they have a crys- 
tallized appearance. When hied, they 
are very brilliant, like copper which 
has been melted, and their specific 
gravity is not less than such copper. 


HINT TO WORKING GOLDSMITHS. 

Sir, — Observing in your valuable 
Magazine descripnons of two ma- 
chines, one to enatle shoemakers, 
and the other to enable tailors, to do 
their work standing, I am induced to 
suggest a similar contrivance for the 
convenience of goldsmiths. Being 
one of the latter trade, 1 know the 
injurious effects of sitting all day, 
and am therefore doubly anxious to 
remove them. Generally speaking, 
we find mechanics pale and meagre 
in countenance; and this we may 
reasonably ascribe to their being con- 
fined in unwholesome worksliops, 
amidst charcoal fumes, the smoke of 
lamps, &c. All this is unavoidable, 
but sitting is not ; from which perni- 
cious custom, weak knees, weak loins, 
round shoulders, crooked legs, con- 
traction of the chest, and difficulty 
of breathing, all originate, proving 
the death of some, and the misery 
of but too many. 

Shoemakers — indeed, every mecha- 
nic — ought to be obliged to tne inven- 
tor of tlie Shoemaker’s Standing Ma- 
chine. In the course of twenty or 
thirty years, if this standing plan is 
followed, we may expect to see shoe- 
makers and other mechanics, who 
pursue their occupations within doors, 
become fine, well-grown, able, and 
hearty men, fit for soldiers and sail- 
ors, which now a-days every one 
knows they are far from being. 

. I propose, for goldsmiths, to do 
away with stools ^together, and to 
use, instead of them, one, two, three, 
or more moveable steps. Some jobs 
require the workman to be more ele- 
vated, and in this way he may accom- 
modate himself .llie Doards,of course, 
would reqiure to be raised much 


higher than they are now — to the 
height, perhaps, of the highest maiu* 
It 13 easy to see that this improve- 
ment would be attended with little 
expense or trouble. For the lir^t 
week or so the workman would feci 
awkward, and grow much sooner 
tired; but after a little while, I think 
he would feel no more iiiclinatiou to 
sit than (as has been before oiiserved 
in your Magazine) a blacksmith or a 
carpenter. 

A Goldsmith’s Apprentice. 


STEAM-ENGINE WITHOUT BOILER. 

The Newport (United States) Mer- 
cury states, that an experiment has 
^t been made in crossing Bristol 
Perry with a Steam Engine without 
a boiler, invented by Mr. John Bad- 
cock. The experiment was com- 
pletely successful. The following is 
the description of the Engine : — 

** The substitute for a boiler of a 
ten-horse power engine consists of 
two sections of cast iron tubes, one 
inch thick, each 16 feet in length, in 
lengths of feet, and averaging 
If inch bore, and containing about 
3 gallons, placed horizontally in a 
small furnace, by A\ feet and 
3 feet high. The end of one tube 
enters into the top of a cylinder 
6f inches in diameter; the end of 
the other enters into the bottom ; the 
other ends go out on opposite sides 
of the furnace, and to each is attach- 
ed a small forcing pump, one inch in 
diameter, and they are alternately 
worked by gearing attached to the 
cross head. The cylinder is also en- 
closed in the furnace, and the length 
of the stroke of the piston is ‘2 feet 
2 inches. The motion is communi- 
cated by shackle bars in the usual 
way, and there is no variation from 
the common construction of a high- 
pressure engine. To set it in motion, 
a fire is made in the furnace with a 
few sticks of small wood, or half a 
bushel of coal, and when the tubes 
are heated, only three cubic inches 
of water are injected from the forcing 

S upon the hot iron, and it is in- 
y converted into steam ; a valve 
at the same time being open into the 
cylinder, it forces down Che piston ; 
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the other pump then forces the same 
quantity into the tube ; another valve 
is opened, and the piston ascends ; 
and it continues to operate with una- 
bated vifi^our as lontf as it is sup- 
plied with water. I'ne number of 
strokes made by the piston in a mi- 
nute is about 40, while propelling 
the boat ; and the <iuantity of water 
then used is only a gallon in four mi- 
nutes. It is necessary that it should 
be fresh water, as the tubes are so 
small that they get clogged by either 
salt or sediment; but this is no ob- 
jection, as by adding a condenser, 
nearly the whole can be retained, 
and we believe it will be found to 
combine the four requisites, cheap- 
ness, simplicity, strength, and uti- 
lity, of a perfect machine. The 
whole space occupied by it does not 
exceed that of a small tea-table ; 
and the power may be indefinitely 
enlarged without much increasing 
the size, and with few alterations it 
can be easily adapted to any engine 
now in use.” 


THE QUESTION IN SCIENCE. 

• Sir, — I feel obliged by the an- 
swers of J. G. p. but cannot 
think they afford the information the 
questions solicit. 1 am ignorant how 
change of density lessens weight, as 
the particles of the air must, under 
compression, he in contact j of course, 
the quantity of matter, however dif- 
ferent the size of the particles may 
be one time and another, must al- 
ways be the same in a given space. 
I am at a loss also to conceive how 
temperature lessens weight, or how 
the same (juantity of matter, were it 
ever in agitation, could be attracted 
by the earth with less force for being 
hot. In fact, the momentum of a 
hilling body would be nothing less, 
were the body absolutely red hot. 
Again, “ new properties arising 
among elements by intermixture,” 
whence come they ? or, can one par- 
ticle part with, or even communicate, 
any portion of its properties to ano- 
ther? I believe not. Sir Isaac Newton 
says, matter is unalterable, otherwise 
the elements would become worn out 
and nature changed. He says, like- 


wise, that matter possesses inertia | 
of what use then would properties be 
without ability to make any use of 
them ? Perhaps J. G. will be kind 
enough to show wherein these mis- * 
takes lie. 0. D. Y. 


WHY ARB WE WARMEST WHEN 
ASLEEP ? 

Sir, — Notwithstanding! have been 
ill the habit of sleeping every night 
and waking every morning all my 
life, it has but lately occurred to me 
that I must be vastly wanner when 
asleep than awake. 1 am aware how 
useless it is to send any communica- 
tion to your popular Magazine that 
is not somewhat scientific ,* but I pre- 
sume the subject of my inquiry is at 
least as much so as the Raw^and 
Boiled Egg proposition, p. 374; 
of which, one way or another, 
(whciiMr.Dixon generously furnishes 
his illustration), 1 hope to make 
a rational meal. Give me leave, 
then. Sir, to ask, whether there is 
any thing but what is natural, or 
being natural, that does not take 
place according to the laws of nature, 
from which alone we derive our prin- 
ciples of science ? Is not that most 
agreeable knife-aiid-fork exercise, 
which is practised daily between 
whiles, performed on the principle 
of the lever ; and that of tenanting 
and uu tenanting the bowels, as Sanclio 
phrases it, promoted by the human 
frame being a galvanic system in it- 
self? May not, in like manner, sleep 
be a galvanic operation of some kind ? 
Still, however, 1 cannot account for 
sleep being so productive of heat as 
it is. Every one knows that it be- 
comes less after waking, and that 
ndthout any change in covering, cur- 
tains, or the like. Will some of 
your learned correspondents be kind 
enough to solve the problem ? 

Caloric. 


CASHMERE SHAWLS. 

Most of these articles are exported 
from Cashmere in an unwashed state,, 
and fresh from the looms. Sixteen 
thousand looms are supposed to be 
in constant motion there, each of 
them giving employment to three 
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men, whose wages are, about three 
pice a-day. It is ca^ulated that eighty 
thousand shawls are disposed of an- 
nually. The wool from Thibet and 
Tartary is the best, because the 

S oat which produces it thrives better 
^ lere : tweutv-four pounds weight of 
it sells at Cashmere, if the best sort, 
for twenty rupees ; an inferior or 
harsher kind may be produced for 
half the money. The wool is spun 
by women, and afterwards coloured. 
When the shawl is made, it is carried 
to the custom-house and stamped, 
and a duty paid agreeable to its tex- 
ture — one-lifth of the value. The 
persons employed sit on a bench at 
the frame, sometimes four people at 
each frame ; but if the shawl is a 
plain one, only two. A fine shawl, 
with a pattern all over it, takes nearly 
a year m making. The borders are 
worked with wooden needles, having 
a separate needle for each colour. 
There is a head-man who superintends 
and describes the pattern. The rough 
side of the shawl is uppermost while 
manufacturing. 


ROOFING PUBLIC ROADS. 

A writer in the Kentucky Argus 
recommends that public roads should 
be covered with roofs from town to 
toivn, similar to rope-walks. He says, 
** it will be necessary to use cedar or 
locust posts, or stone pillars, every 
fifteen to twenty feet on each side of 
the road ; on these put your plates 
and rafters, and cover the roof vrith 
good oak or ash boards (shingles) 
•bout three feet long, well nailed on.*' 
By thus keeping the road perfectly 
dry, the writer thinks it would last •' 
long time. ** The advantages and 
comforts of such a road,” he adds, 
** would be unequalled upon earth. 
Thetfavellcr, in winter, could pursue 
bk Joumey upoaaemooth, diy, firm, 
•uininer*s road, mA woufd be per- 
fectly secure without the encum- 
hrance or expense of leggins or an 
Rmbrella; in summer he woidd be 
protected from the scorching rays of 
the sun, and the drenching showers 
^ rain ; be would also be relieved, 
m a great measure, from the suffo- 
Mtion of the dust, which is produeedr 


by cutting up the roads while wet, 
and pulverizing the clods when dry.*’ 
It is supposed tuat a roof would,with 
little repair, last, upwards of twenty 
years, and, for that length of time, 
save all labour on the road. 


AMERICAN DOMESTIC SPINNER. 

A new domestic machine for Spin- 
ning Wool, Cotton, Flax, &c. has 
been introduced into the United 
States, of which a Correspondent at 
New York speaks thus highly: — 

The advantages of this machine are 
such as must recommend it to every 
one who examines it. Besides a great 
improvement in the finish and texture of 
cloth manufaotured from yarn made by 
this machine, it will, in spinning 100 lbs. 
of common, or .50 or (iO pounds of fine 
wool, clear itself ; for it is calculated that 
a run and a half can be .“pun in a day by 
an ordinary spinner on each .spindle ; and 
as there are 10 spindles attached to the 
machine, it would make 15 run a day. 
or 90 runs in a wcek—so that there would 
be a difference in favour of this machine 
of 78 runs a week over the common me- 
thod of spinning. It would thus lequire 
but a fortnight or tiiree weeks to clear 
the first cost of the machine ; and any 
person can easily calculate what an im- 
mense saying or time and labour there 
would be in the spinning of great quanti- 
ties of wool, cotton, flax, &c. 

The p^uliarity in the maimer of ope- 
ration ofthis machine consists in its having 
a large pulley substituted in the room of a 
common spinning-wheel (as in Brown’s), 
which pulley is belted to a small pulley at 
the bottom, and the speed is increased 
by a lareer pulley on the same shaft, that 
is belted to the whirl which carries the 
ten spindles. In this machine tlie rolls 
are placed on an apron, and a small 
roller keeps the rolls from falling (in 
case the thread breaks) when the jaws 
dr gripe are open, like that of the com- 
mon billey: but in Brown's the rolls 
fall to the floor when the threads break ; 
and a ratchet causes the apron to turn 
when the carriage is sliding down, till 
the guage strikes a projecting piece of 
iron, and the jaws or gripe are instantly 
dosed by small levers at each side, to 
which are attached small weights by a 
cord passing over rollers, which keep the 
jaws ciosea perfectly tight. The guage 
can be easily altered by any one, so as to 
let out more or less of the roll, as ao- 
cording to the judgment of the spinner 
if may require. The thread is also guided 
on to, the .spindles In a different way : in- 
stead of having to reach up ad hlgA gs 'R 
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penoa can to lay hold of a hamlle, the 
lever is within convenient reach of the 
amallest person, who is to bear it down 
slightly. By UfLiug this same lever up. 
the jaws or gri])e are thrown open, and 
the rachec is thrown into gear. A creel 
Is also placed at the bottom for doubling 
and twisting carpeting on stocking yam. 
Anv person can be taught how to spin 
with tliis machine in an hour or two, so 
as to need no further instruction. The 
price of the machine, iiicludinj; the ap- 
paratus for doubling and twisting yam. 
IS only 30 dollars.*' 


PYROLIGNEOUS AGIO. 

^ Two specimens of meat were, some 
time ago, exhibited at a Meeting of 
the Philosophical Society, White- 
haven, which had been prepared with 
Pyroligneous Acid on the 7th of Sep- 
tember, 1819. One 'of the pieces 
had been taken to the West Indies 
to try the elFect of the climate, and 
the other was hung up at home. 
After the lapse of fifteen months 
(i. e. January, 18^1) they were tasted 
by all tbe Members of the Society, 
and found to be perfectly sweet, 
fresh, and fit for use. 

A Mr. Houston, of New York, 
with tbe view of satisfying himself 
on the subiect, caused six pieces of 
beef usually selected for smoking, 
and weighing about fifteen pounds 
each, to he cured with salt, saltpetre, 
and sugar, in the ordinary way ; and 
when they had been about four weeks 
in the pickle, they were taken out 
and hung up for twenty-four hours, 
after which they were moistened by 
a brush with nearly a quart of the 
acid. In a few days they had all the 
appearance of smoked beef, and 
when cut in slices, no difference 
whatever could be discovered be- 
tween them in flavour or taste. Some 
hams and tongues, prepared in the 
same manner, showed a similar re- 
sult. 

** In point of economy,” ms Mr. 
Houston, ** the difference in the two 
inodes is very strikiitf* The expense 
of smoking a nundrea weight of meat 
]a.37i C 0 at 8 i the cost of the acid 
for the same quantity is only six 
gents. But what is of still greater 
imponance is, tliat when meat re- 
tniiis from the smoke-house, it ge- 


nerally weighs about a third less than 
went sent thither. Prepared with the 
acid, no diminution in the weight 
takes place ; while the juices of Ahc 
beef and hams which are dried up by 
the fire of the smoke-house are en- 
tirely preserved in the new process. 
Add to this, that in using the acid 
there is no danger of the meat being 
changed, or of its passing through 
the hands of persons who may not be 
altogether attentive to cleanliness — 
considerations which are of no small 
importance to those who are careful 
in regulating their household affairs.” 


INQUIRIES. 

NO. 108. — PRODUCTS OP COAL TAR. 

Sir,— Joining heartily in the wish 
that your valuable Magazine may be 
(as your Correspondent Niloc Esor 
expresses it) “ useful in bringing to 
light many valuable secrets, wliich 
are at present in the hands of a few 
mercenary individuals,** I take ad- 
vantage of it to beg any of your Cor- 
respondents will answer tbe following 
questions : — 

What is the preparation from cool 
tar which is called petroleum and 
whether it be the same article celled 
coal oil, spirits of tar, and essential 
oil of tar ?— for by all those names I 
have heard it napped. 

Whether it be not the same fluid 
which has been used for lamps ? 

And, lastly, where this spirit of 
essential oil of coal tar can be pro- 
cured 

I am. Sir, 

Your obedient servant, 

.T. Ritrap. 


NO. 109 ^ 1 — ouTTiNO acuws. 

Sir,— I should fd^el extremely 
obU^ to env of vour Correaponi^ 
enta to solve the following diffi^ty : 

Having a Screw to cut, about e 
foot long in the thread, I have found, 
after repeated trials, that both the 
top and botiom ends are by much 
the largest. Now, as I have no re- 
gulator or macbmery for cuuing 
screws but the common stocks and 
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dies, such as smiths use, I should 
be ^lad to know the reason why the 
middle is smaller than the ends ? — 
and if any method can be used to 
make the screw the same size the 
whole length, as that is desirable for 
the object wanted ? 

A Juvenile Reader. 

Woolwich. 


NEW PATENTS. 


To Edward iices, of Little Thurrock, 
Essex ; and Oeor^e Harrison, brick- 
nifikcr, of the same place; for a new 
and improved method of making biicks. 
tiles, and other articles inamifacturea 
with brick -eaith Dated February 1.— 
Th be Kpecitied iu six months. 

To .lohnThin, of Edinburgh, archi- 
tect ; for a new method of coiiotructing 
a roaNting-jack. Dated Febiuary 1. — 
In two months. 

To Samuel Crosley, of Cottage-lane, 
C ity-road, iMiddlesex, gent. ; for a cer- 
tain apparatus for measuring and regis- 
tering the quantity of liquids passing 
from one pla<!e to another. Dated Fe- 
bruary I.— Iu six months. 

T(^ Samuel Crosley, of Cottage-lane, 
City-road, gent. ; for improvements in 
the construction f)f gas - regulators or 
governors. Dated February 1.— In six 
iiionths. 

To Jolm Heathcoat, of Tiverton, 
Devon, lace-manufacturer; for certain 
iiiiproveniciits on the method or methods 
of manufacturing silk. Dated February 1. 
— In six months. 

To IMiiiothy Burstall, of Bankside, 
Southwark; and John Hill, of Green- 
wich, eiigiiieers ; for a locomotive or 
steam cairiage, for the conveyance of 
mails, passeiigeis, and goods. Dated 
February d.— In six months. 

To George Augustus Lamo, of Rye, 
D. D.; for h new composition of malt 
and hops. Dated February 10.->lu six 
months 

To Richard Badiiall, the younger, of 
Leek, silk-manufacturer : for certain iin- 
pi-ovemenrs in the winding, doubling, 
spinning, throwing, or twisting of silk, 
wool, cotton, or other fibrous substances. 
Dated February 10.— In six months. 

To Edward Lees, of Little Thurrock, 
Essex, publican; for certain improve- 
ments iu water-works, and in the mode 
of coD\'eyiDg water, for the purpose of 
floodiug and draining lands; which said 
hupniveiiients are also ap)»licable to 
various other useful purposes. ' Dated 
February 10.— In six mouths. 

To Thomas Masterman, of the Dolphin 
brewery, Kadclifft, Middlesex; for an 


apparatus for bottling wine, beer, and 
other liquors, with increased economy 
and dispatch. Dated February 19.— In 
two months. 

To Edmund Lloyd, of North End, 
Fulham ; for a new apparatus from which 
to feed fires with corns and otlier fuel. 
Dated February 19.— In two months. 

ToBepjamin Farrow, of Great Tower- 
street, Loudon, ironmonger j for an im- 
provement or improvements lu buildings, 
calculated to render them less likely to 
be destroyed or injured* by fire than 
heretofore. Dated February 19.— in six 
mouths. 

To Jesse Ross, of Leicester, hosier: 
for a new apparatus for combing and 
straightening wool, cotton, and other 
fibrous substances. Dated February 19. 
—In six mouths. 

To Jacob Mould, of Lincoln's Inn- 
fields, Middlesex, Gent. ; who, iu con- 
sequence of communications made to 
him by a certain foreigner residing 
abroad, is in possession of certain im- 
provements iu fire-arms. Dated Fe- 
bruary 19.— In six months. 

To Henry Burnett, of Arundel, Sussex, 
Gent.; who, iu consequence of cummu- 
uications made to him by persons re- 
siding abroad, is in possession of certain 
improvements iu machinery, for a new 
rotatory or eudless-lcver aiaion. Dated 
February 19.— In six months. 


CORRESPONDENCE. 


E. J.'s communication and model we 
are unable to comprehend. Its object 
requires some elucidation. 

Snug's last communication is intended 
for insertion. 

How long will the paper of Amicus be ? 
Our decision as to its insertion will de- 
pend much on that circumstance. 

S. L. D.— They are not yet awarded. 

Communications received from— Mr. 
Combes— Mr. Pasley— A Subscriber — 
Mr. Andrews— S. Cooper— Plumbago— 
H.Bloxam— D. F. G.— T. B.— Mr. James 
White— T. W. S.— Square— An Experi- 
mentalist. 

Erratum.— Tn the answer of Telloc 
Trigger to the first question on Gunnery, 
p. .^b3, Number 81, for 3-8ths, read 
9-8ths bore. 


Communicatioiu (post paid) to'be addressed to* 
the Editor, at the Pabtlshers*, KNIOHT and' 
LACEY, 65, Paternostef^vw, London. ' .r 

Printed by B. BnHsi.kr»BoIt.eoart,Fleet-ttnet.‘ 
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M Ontil the present epoch the Sciences have been the patrimony of a few; hut they are already 
become common, and the moment approoclies in which their elements, their principles, and their 
most simple practice, will become really popular. Then it will be seen how truly universal their 
nUlity will be in their application to the Arts, and their inBuence on the general rectitude of the 
blisul ’* — Condoreet. 


IVORY PROFILE PORTRAITS. 


4 ' 
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Sir, — I am not enough acquainted 
with the ivory toy -trade to know 
whether **./?•■*// and counters '* such as 
are used by card-players, are enough 
in request to make the following sug- 
gestion of uiiy advantage. Ivory 
profile portraits cau l)e made, 
counters, &c. if the artist is a goocT 
turner, or a good turner an artist. 
Thirty years ago I was enough of 
both to have made them ; but being 
well employed in painting, and find- 
ing some considerable capital neces- 
sary to such a novel undertaking, I 
proceeded no farther than one erpe- 
rinuntal proof, and thus the invention 
has rested with me. 1 understand 
that a complete set of counters or 
fish is nine dozen, and I calculate 
that 100 portraits (each a complete 
and interesting substitute for a fish 
or counter) might be turned out of 
one block ; so that 108 different pro- 
file likrnesies, 100 of each, would be 
completely produced by turning 108 
blocks, that would be 100 sets of 
counters, Ike. The preparation of 
the blocks would be no diracult work, 
but ! arn incapable of giving a true 
estimate of the expense of the ivory. 
Kuch piece of ivory wpuld be about 
the size of the first of the preceding 
figures, 100 of which will be glued 
up ill each block, being first smoothed 
on both surfaces, as finished; and 
when the block is finished turning, 
the 100 profile counters o! one per- 
son is complete, only by soaking it 
till the ivory will separate, laus 
100 times lO'd portrsdts of the most 
disiinguished persons might be had 
as two sets of counters, or a set might 
be formed altogether on a coloured 
ground ; and on any singular event, 
the hero of such might be published 
in this form within two or three days 
after the drawing is obtained. 

The second of the preceding figures 
exhibits a section of a quarter of a 
block, showing how the ivory, four 
pieces together, are to be distributed 
round the circle. The intermediate 
pieces, of the wedge form, must be 
nard, close wood. 

1 am. Sir, 

Voor obedient servant, 

0 . 0 . 


-PRESSURE OF THE OCEAN 

P.S. Should any principal be dis- 
posed to take my further explaiia- 
nation, you ore at liberty to give hlmr 
my address. 

PRESSURE OF THE OCEAN. 

Sir, — I n your 80tb Number a Cor- 
respondent reiiuests to be furnished 
with some facts respecting the Pres- 
sure of the Ocean on Bottles suhinit- 
ted to its influence. 1 beg leave to 
refer him to the Imperial ]!ilagazine, 
for December, 1819, where Tic will 
find this subject treated of at length, 
and illustrated by a variety of expe- 
riments, which, I make no doubt, he 
will find conclusive. The paper is 
highly interesting, and were 1 not 
fearful of trespassing too much on 
your kindness, I woidd gladly trans- 
cribe the whole. As, however, some 
of your readers may not have an op- 
portunity of obtaining it, a general 
outline may not prove unacceptable. 

The^ experiments first detailed 
were made by the Rev. John Camp- 
bell and a friend of the writer, with 
a common bottle, corked and scaled. 
The results appear to be of two 
kinds : first, where the cork was 
forced into the bottle, and, secondly, 
where it appeared to be unmoved. 
With respect to the first, no difficulty 
will occur in accounting for the 
elfect produced, as it is manifestly 
owing to the great pressure of water 
at 1(1^ fathoms depth ; but, for the 
second, it is rather mure difficult to 
account, especially as it is stated 
that, in both cases, the bottle filled 
instantaneously. The Rev. John 
Campbell refers it to the “ porous- 
ness of the glass but to this opi- 
nion manymrcible objections mi^t 
be urged, the principal of which 
seems to be the swiden rushing in of 
the water, which is described as in- 
stantaneous. But before the water 
could fill the bottle, the air must be 
allowed to escape ; “ and for this,” 
the writer observes, ** nothing short 
of hours, or days, or weeks,' could 
be^ calculated upon, instead of any 
thing like a period that could be de- 
nominated sudden or instantaneous.” 

The only method, therefore, which 
appeared of setting the question at 
rest, was ^ try the expeiwent with 
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a ve8»l wholly formed of glass; 
for this purpose, another friend of 
the writer, proceeding to Ceylon, 
was provided with two i)ottles, one 
hermetically sealed, and the other 
having a ground glass stopper ; the 
result of bis experiments is like- 
wise communicated. The bottles 
'vere lowered to the depth of 100 
fathoms, and canve up quite empty ; 
but, on a second trial, the one her- 
metically sealed appeared to have a 
flaw in it, and it was, in conserpicnce, 
-fourths full of water, which 
escaped on its being drawn up. This 
fact, however, will furnish an argu- 
ment rather for than against the 
general conclusion to be drawn. If 
the effect, as at first conjectured, 
were dependent on the porosity of 
the glass, the bottle would htivc been 
completely, instead of partially filled. 
The one provided with the glass stop- 
per came up empty, as before. 

The writej in question concludes, 
thcieforc, that the water gained ad- 
mission through thp pores of the 
cork and sealing-wax, not of the 
glass. With this opinion I appre- 
hend the generality of your readers 
will feel disposed to coincide ; ** al- 
though,^' as he observes, ** the case 
is still attended with singular pheno- 
mena." 

I shall make no apology for the 
length of this communication , having 
abridged the article more than it 
deserves. The sulqcct is certainly 
interesting, and did ray leisure per- 
mit, I would gladly have bestowed on 
it that attention which it merits. 

1 am, Sir, 

Vour obedient servant, 

N. R. 


Sir,— “A Constant Reader" re- 
quests a description of circumstances 
relative “ to tne corked bottle sunk 
in the ocean,” paj^e 382 ; and being 
desirous of affording my limited in- 
formation, I willingly conv^ the 
result of my experiments, iiiaulgcd 
(rather as pastime) in ploughing the 
deep. 

1 have taken the common beer 
bottle, had it well corked, sealed, ‘and 
•coated, so as to be (as I thought) im- 
perriouii^ and affixed thereto a sound- 
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ing line; mth deep-sealead attached, 
so balanced as, in one instance, to 
regulate the sinking bottom under- 
most — in the other the neck under- 
most : the depth they reached might 
be about 80 fathoms. In pulling 
them in again the result was the 
same— both bottles being nearly full 
Of water, and tlie corks forced out. 
I have pursued this fancy further, 
by trying the experhnent with bottles 
hermetically sealed, having no aper- 
ture, similar in size to the soda-water 
bottles, and having the same rotun- 
dity of shape at each end. In some 
instances these bottles broke, in 
others they were hauled in with a 
half and even three parts filled with 
saline particles. The result in my 
mind was, that the porous quality of 
glass, thus exposed to pressure, suf- 
fered the fixed air to escape, and, 
froin the like cause, admitted grosser 
particles. You must not expect a 
more scientific illustration from one 
who handles a Tar Brush. 

March 9th, 1825. 


Siu, — Having seen, in the Mecha- 
nics* Magazine of March 7th, an in- 
quiry of a Correspondent relative to 
empty bottles being sunk in the sea, 
and the attendant effects, I have ven- 
tured to make a few remarks on the 
subject, your inserting which will 
oblige 

Your obedient servant, 

W. L. 

Red Lion- street, March llth, 1825. 

During a voyage to the East Indies, 
being in a calm on the Line, we 
amused ourselves by the experiment 
of lowering a bottle, by means of a 
weight attached, to the depth of 
about 60 fathoms. The cork had 
previously been driven in as tight as 
possible, and well sealed over with 
sealing-wax. After it had remained 
down about three minutes, it was 
hauled up; the bottle was about half 
full, the water was quite salt, and 
the cork and wax as. sound as before 
the bottle was lowered. It was then 
emptied, corked and sealed up closely 
again, and lowered to the depth of 
about 80 fathoms; after remaining 
about the same time aa before, it 
2d2 
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was hauled up^ and the cork was 
found to have been forced hito the 
bottle, which quite convinced me 
that the only possible way the water 
could have ^ot into the bottle, in the 
first experiment, must have been 
through the cork. The superincum- 
bent pressure on the cork must have 
been very great, for, allowing a 
column of water, of the diameter of 
a common cork, and one inch in 
height, to weigh one ounce and a 
half at the depth of 60 fathoms, 
there would be a pressure of more 
than 400 lbs., and at the depth of 80 
fathoms, 540 lbs. Perhaps 1 may not 
be correct in my calculations, out I 
should suppose I am rather under 
than over the mark. 

I have heard one of the officers of 
the ship in which I was, and on whom 
I could depend, say that he had 
varied the experiment by passing a 
sail-needle through the cork, close 
to the mouth of the bottle, so that 
the cork could not be forced in, and 
when it was drawn up it was found 
to be full of water. 

It has been remarked by some, that 
the filling of the bottle could be per- 
ceived by a sudden and increased 
weight, as though the water got in 
instantaneously; but that cannot be, 
for a weight five times as heavy as a 
bottle of water con scarcely be felt 
at a d^th of 60 or 80 fathoms. I 
should imagine the experiment might 
very easily be tried on shore, by sub- 
jecting an empty bottle, well corked, 
to a pressure equal to the weight of 
the water pressing on the cork in the 
above experiments. 

A glass globe, without any orifice, 
has been lowered into the sea, and it 
caiUR up quite empty. 

MORTAR. 

Sir,— I f a piece of Mortar, taken 
during the month of November from 
one of the piers or columns of St. 
Botolph’s Priory, Culchester, built 
in 1 100, will be of any use tu your 
Correspondent who signs himself 

A Subscrilicr,*' in your Magazine, 
No. 78» February 19, 1825, 1 will 
fend it to him on being made ac- 
fuainled with his address. 


It would have been satisfactory to 
some of your readers if he had put 
his initials to his letter in the first 
instance, or is the ** Subscriber*’ the 
architect alluded to in the letter of 
Abel Handy, page 328, No. 77* 
and unwilling to afford any clew by 
which he may be known ?— Is the 
Church at Chelsea ? 

1 am. Sir, yours, &c. 

A SuBSCRIBBR. 

March 7tb, 1825. 


RECEIPTS FOR LACQUER. 

Sir, — I send you two Receipts lor 
Lac(iuer, which are the result of 
numerous experiments made by a 
gentleman who was a pupil of the 
celebrated Lavoisier. I wish your 
widely-circulated Magazine to be the 
means of communicating them to 
the practical mechanic, who will be 
the best judge of their real value, 
lam. Sir, 

L. Lessur. 

Pale Tin Plate Lacquer, 
Strongest alcohol 4 oz. 

Powdered turmeric 2 drachms 

Hay Saffron 1 scruple 

Dragon’s blood, in powder, 2 scruples 
Red Saunders | scruple 

Infuse this mixture in the cold for 
48 hours, pour off the clear, and 
strain the rest, then add 

Powdered shellac I oz. 

Sandrach 1 drachm 

Mastic 1 di-iichin 

Canada balsam, 1 dnichm 
Dissolve this in the cold by frequent 
agitation, laying the bottle on its 
side to present a greater surface to 
the alcohol ; when dissolved, add 40 
drops of spirits of turpentine. 

Deep Gold Lacquer, 
Strongest Alcohol 4 oz. 

Spanish Aniiotro 8 grains 
Powdered turmeric, 2 drachms 
Red Saunders 12 grains 
Infuse and add shellac, &c. as to the 
pale tin lacquer, and, when dissolved, 
add 30 drops of spirits of turpen- 
tine. 

N . B. Lacquer should always stand 
till it is quite fine before it is us^. 
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SQUARE AND CUBE ROOTS. 


Sir, — A ccording to promise, I 
proceed to state my plan, on a fixed 
loundation, relative to the f^quare 
and Cube Root3,\vhereby any person, 
having a knowledge of simple mul- 
tiplication, may calculate his own 
tables with ease and dispatch. 

SQUARE ROOT. 

Although it appears that 3 is not 

4 

Squares 256... 

4 

Squares 1024. • « 

4 

Squares ..4096... 

4 

Squares 16384... 


the mean proportion exactly between 
2 and 4 in square measure, yet the 
square root proves that twice 2 is 4 
complete ; hence it follows that any 
given number of squares, multipled 
by 4, its product will answer to a 
double root. For example, I will 
begin with 64 squares, whose root 
is 8; — 


Root 8. 


Root 16, double. 


Root 32, double. 


Root 64, double. 


Root 128, double. 


Root 384, threefold. 


Squares 147456.., 

100 


Squares 14745600. . . . Root 3840, tenfold. 


GENERAL RULES. 


«''*.Any given number of squares, 
multiplied by 

4 will raise the root 2 fold. 


9 

16 

25 

,36 

’49 

64 

81 

100 

400 


3 

4 

5 

6 

7 

8 
9 

10 

20 


To find the root of 13, 15, 17, or 
19, say: For 15 the half is 7i; to the 
7 add the decimal fraction of 5-lOths; 
multiplied by itself will produce the 
squares for 7i- The fraction will 
cease when the root is 15. 

CUME ROOT. 

As in the square, so in the cube 1 
the only difference is in the number 
of squares answerable to the roots. 
Anv given number, multiplied by 8, 
will produce a uumber of squarea 
whose cube root will be double to 
the former- By way of example, 
1 will begin, with 216, whofo rool 
is 6 


&c. &c. 
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Squares. . 

8 

..Root 

6. 

Squares.. 

.... 1728 

8. 

. ..Root 

12, double. 

Souares. . 

.. 13824 

8 

• . . Root 

24, double. 

'Squares. . 

.. 110592 

8 

. . . Root 

48, double. 

Squares. . 

.. 884736 

1000 

. . . Root 

96, double. 

Squares. . 

.. 884736000 

..Root 

960, tenfold. 


6000 


Squares.... 7077888000000.. Root 19200, twentyfold. 


GENERAL RULES; 

Any given number of squares, mul- 
tiplied by 

8 will raise the root 2 fold. 


27 3 

64 4 

125 5 

21L 6 

343 7 

512 8 

729 9 

1000 10 


&c. &c. 

While I hope the youth at school 
will receive a little instruction, I 
doubt not but your more learned 
readers will perceive a key that will 
give a considerable opening to the 
lemaiiiing nine powers. 

1 am. Sir, 

Very respectfully yours, &c. 

J. Sumpter. 

No. 3, King-street, Surrey-square, 
March 2, 1825. 


BRITISH BRANDT. 

Sir,— I n answer to your Corre- 
spondent, " No Chemist,” I mil tell 
him that he may make a VC 17 potable 
'British Brandy, by flavouring clean, 
recti lied, British proof-spirit Tvith a 


syrup made of French plums, boiled 
for some time, with the stones broken, 
to give it the flavour of the kernel. 
I could tell him what ingredients 
some of the distillers use for the same 
purpose, and I repeat that it is. a 
most abominable compound;” but 
1 withhold the information, not be- 
cause I have more feeling for those 
gentlemen than for the mechanical 
and operative part of your readers, 
but because 1 think that the infor- 
mation would not be useful, or rather, 
1 should say, beneficial to them. 
Suppose, for instance, that 1 could 
tell them how to make counterfeit 
half-crowns, which would pass for 
the current coin of the realm, do you 
think, Sir, that I should be renderiqg 
a service to society by showing how 
it was to be done ? 

If any one doubts that there are 
such persons as Distillers* Chemists, 
let him look into the Directory; but 
if these gentlemen sell drugs and 
chemical preparations to distillers, 
they cannot be held accountable to 
the public for the use that may be 
made of them, any more than a gun- 
smith is who sells a pistol to a man 
who afterwards shoots himself or his 
friend with it. After all, 1 think the 
less brandy our operative friends 
drink, the better, whether Fren^ or 
British ; and if they are inclined to 
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trew, 1 would recommend them to 
brew beer. I meant no libel upon 
the taite of John Bull, when I as- 
serted that French brandy was co- 
loured with burnt sugar to please 
him ; but such is the fact, and I chal- 
lenge your Correspondent, whether 
Chemist or “ No Chemist,” to dis- 
prove it. 

I remain. Sir, 

Your ancient friend, 

Bibo. 

March 8th, 1825. 


APPARENT AND TRUE LEVELS. 



A Level Surface is a surface that is 
equidistant from the centre of the earth ; 
tlius, in tiic figure prefixed, the surface 
of the globe, LMN, is level, because the 
distances, LO,MO, NO, are equal; the 
surface, LMN, is therefore called a t>ue 
Uvel^ in distinction from the line DMC, 
which is called an apparent tine uftevel, 
because the distances, DO, CO, are greater 
.than MO, and yet to the eye it appears 
strictly level. Now, in making a canal 
of a mile in length, a fall of eight inches 
is allowed, to reduee. the apparent line of 
level to the curvature of the earth. But 
snppsing, in some part of the earth’s 
surface, an aqueduct, EDH, be con- 
structed, whose bottom should be an 
apparent line of level, as DMC ; each 
half, MD and MC, being (what it would 
be) a tangent to the earth’s surface, and 
that it be 56 miles in length, with its 
ends, ED and H, closed up. Fill tliis 
aqueduct with water, and, upon the prin- 
ciple that water will find its level, what 
would the surface be ? Would the sur- 
face of the water be a true level, as 
DKC, coirespouding to the curvature of 
the earth’s sujrfiKe, LMN ? or would it 


be an apparent line of level, as XYZ, 
filling the aqueduct at an even depth all 
along, from one end to the other, as 
shown by the perpendicular^, pp, on the > 
line DC. 

If this inquiry can be satisfactorily an- 
swered, several useful inferences might 
be drawn, which would materially assis 
the managers of water-mills. 


MECHANICAL GEOMETRY — PART III. 

Definitions. 

1. Proportion is, geometrically 
speaking, considered the relation 
that one line or magnitude has to 
another, or one surface or solid to 
another; and, nicchanically, is the 
comparison of the length of any rod 
or rule, the superficial contents of 
any surface, or the solid contents of 
any body, with another or others of 
dinerent dimensions : thus, for in- 
stance, a rod of three feet is the third 
part of one of nine feet ; and we say 
the proportion of the two rods is as 
three to nine. Again, when a plank 
that contains one superficial foot, is 
compared with another of four feet, 
we say that these planks are in 
proportion to each other as one 
to four; and, consequently, that the 
lesser is the proportion of l-dtli to 
that of the greater; and the same may 
be said respecting solids. 

This prtipornoH of quantities, whe- 
ther lines, surfaces, or solids, is, in 
the language of geometry, called 
the mill, of quantities. 

2. The measure or ouantity of any 
ratio is that number in arithmetic, 
or line, surface, or solid, in geometrv 
which shows the proportion that ai 
two numbers, lines, surfaces, o 
solids, boar to each other : thus, if 
any two quantities.represented by the 
letters A andB, arc in the proportion, 
for instance, of four to twelve, we 
know that B is three times the di- 
mensions of A ; and this number 
is the measure or quantity of the 
ratio A is to B ; that is, A is l-3d of 
B ; and then we say that the propor- 
tion or ratio of A to B is l-3d. 

3. Any three numbers, lines, sur- 
faces, or solids, are said to be in pro- 
portion, when the first is to the se- 
cond in the same proportion M the 
second is to the thud * thus, if A, B, 
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C, represent any three quantities^ 
their (]uantities are said to he pro- 
portional when A is to B in the same 
ratio as B is to C, and is usually 
written thus, A : B : : B : C. 

4. Any four nuinhers, lines, &c. 
are sai<l to he proportional when the 
first is to the second in the same pro- 
portion Hs the third is to the fourth : 
thus. A, B, (’, I), are said to heprd- 
portioiial when A is to B in the same 
Tiitio as C is to D, and is thus ex- 
pressed, A ; B : : C : D. 

5. When three quantities are pro- 
portional, the middle quantity, or, as 
It Is commonly expressed, the middle 
term, is said to be a mean propor- 
tional to the other two quantities, 
which are termed the extremes : 
thus, if A, B, C, are proportional, B 
is said to be a mean proportional to 
A and C. 

6. When four quantities are in 
proportion, the two middle terms arc 
called the means, and the first and 
last terms are called the extremes : 
thus, in the proportion A : B : : C : D, 
we call B and G the means, and A 
and 1) the extremes. 

There are two sorts of ratios or 
proportions ; the first rational, when 
the one magnitude is contained 
any exact number of times in the 
other with wliich we are comparing* 
it : thus, the proportion of a line of 
two feet to that of tea feet is a rational 
proportion, that is, the one is con- 
tuiiied in the other exactly five times ; 
the other irrationaf, and is that when 
the two quantities we compare are 
not contained any exact number of 
times ill each other: thus, when 
we compare the diafifoiial of a square 
with its hide, \vc find that the side is 
not coatiiiicd any exact number of 
times ill the diasrohal, for it is some- 
what less than three times the half 
of the side, and somewhat more than 
five limes the fourth part of it ; and 
thus, when we can divide any quan- 
tity into any niiuiber of equal parts 
which will measure another quantity 
exactly, we say that the one quan- 
tity is coTnmensuratq to, or capable 
of being measured exactly by, the 
other ; and, on the contrary, when 
we are unable to divide any quantity 
into a number of equal parts whicn 
•hall measure another quantity, we 


say the quantities are incommeDSfl- 
rate with each other, or the ODe#| 
incapable of being measured exactly 
by the other. 

8. In every right-angled triangle, 
that side which is opposite the i^ht 
angle is called the fiypothenuse, and 
the other two sides are called the base 
and perpendicular. 

9. Ill any other triangle, if we call 
any side the ba&t, the other two sides 
are called the legs. 

10. In any triangle, the angle op- 
posite the base is called thever^eo: of 
the triangle. 

1 1. Any line draum from the ver- 
tex of a triangle, perpendicular to 
the base, is called the altitude, in 
height, of the triangle; or, if this 
line falls without the triangle, as is 
the case when in any obtuse triangle 
the peroendicular is drawn from 
either of the acute angles ; then, if 
the base is produced till it meet the 
line from the vertex, it determines 
the altitude or height of the triangle. 

G. A.S 

{To be continued.) 


MR. JENNINGB’S OAS-BVllNSE. 



Our Correspondept, Mr. H. C. Jen- 
ning*, has just enrolled a patent for a 
very ingenious appendage ro a Gas-burner, 
for preventing the bnproper escape of 
gas, and the dannrr and nuisance conse- 
quent thereon, k is constructed upon 
the principle of two dissimilar metals 
attached together expanding differently 
under the same temperature, like some 
of the oompensation balances attached to 
chronometers. The aperture through 
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wbich the gas rises from the pipe to ihc 
haitier is to be closed when tne gas in 
Bot burning, by a ball icsting in a c»m- 
cave socket at the top i.f ihe aperture. 
This ball i.s suspended b} a bent arm 
from a pin set in the top of the burner, 
which arm is fornii'o of two dis>iiiiilar 
metals, as two thin strips of bra^s and 
steel attached together by slUliiig joints. 
Tlie pin supporting tlieaiinhcing lu'at(d» 
roniniuniciites tl.ai heat to the two thin 
Strips of metal, wliich, b\ curling np as 
they cx[)iiijd, diaw the hall upon one 
side out of the ‘ >1 Ui t, and thereby (»pen 
the |)<is>agi' by wlikh the gas proceeds to 
the burner. 

'Tlietirst of the preceding figures .slmws 
a section of the buiiu'r w ith the improxe- 
incnt at tacliech The gas proceeding lioin 
the itipe below rises tip the passage, rt, 
of liu' fixed .MH'l.et, cc, and would pass 
into the hnrnei, hut that the ball, A, 
re^t:M{ in flie concave apertiii eat the top 
of'tl’c St cket, cl(»scs the passage. In order 
to pi'iinit tlu‘ ga'< to ptis.s into the burner 
foi tile purpose ot lighting it, the upper 
];a<t(it ilic l]uinei must he raised ; this 
lUi'y readil) he done, as the lower part 
or ti:e burnei slidrs in the .socket, cc. 
Liftiiig up the biinicr, therefore, by the 
hi.iid, raises tiic ball, A, out of the socket, 
and the ga.s pa^sevs thiough the passage 
1 / into dy and up the lateral tubes, ee, to 
the hui iicr. 

\A'heii the gas round the burner lias 
hden on file about a quarter of a minute, 
tile pin, /, wdiich is enveloped in the 
flaii’C, will have iiccome hot, and this 
Juac haling eonimuiiicated to the bent 
arm, g, tluii arm will curl up as shown 
b> dots, ill consequence of the different 
expansimi- of the two dissimilar metals 
of which it is made. The bidl having 
been thus diawn aside from its scat, the 
burner may be let down again to its for- 
mer position, and the gas will continue 
to How throiiirh the passage as long as 
the arm reimdiis curled up by the expan- 
sion ; hut when the flame is extingiiisned, 
the pin and the bent arm becoming cold, 
Ijie nail will resume its former situation, 
and close the pa.s.<>age of the gas, even 
though the .ntop-cock had negligently 
been left open. 

'Die contrivance by which the gas is to 
he turned on ami on, that is to say, the 
stop-cock, will he best under.stood by re- 
ference to tiie horizontal section, ng. 2. 
'Die outer ring, c c, shows tlie extreme 
diaineier of the socket in which the 
burner slides up and down, as before 
said; in tlie low'er cylindrical part of ilie 
burner, a rece.s.s, /•, is made, extending 
one quarter of a circle, with a pin, t, 
passing through the outer rim into the 
recess, for the purpose of confining the 
turning of the burner to that distance, 
la the centre of this horizontal section 
will be seen the circular passage, up 
whififa the gas rises from the pipe below \ 
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oil tlie side of this* passage a lateral open- 
ing is formed for the gas to proceed into 
a sfiuicircular i cress, k, in the lower cy- 
liiidricai part oflhebuiner. 'Ibis recess is 
.shown in fig 2, as turned away from the 
lutcrul opening, as it would he when the 
ihe stop-cock i.** closed , but in the verti- 
cal section, fig. I, it will be perceived 
that the pussaue is open, the recess, k, 
ht‘ing there opposite to the lateial open- 
ing : and thereto] e in this position of the 
aia'iiiire the gas is allowed to pass from 
the lower passage through the recess, A, 
into the upper part of the burner. 

Ify the eoiitiivance first dcserihed, it 
will* he .seen that the aperture to the 
burner becomes closed whenever the 
light is extinguished, even .supposing the 
stop-rock is left open, and that by tliese 
means tlie great nuisance and danger 
arising from the flow of the gas when not 
huniiiig is hereby effectually prevented. 


SAFETY VOR THB LIVING. 

Miseris succiirrcre diHCo. 

Sir, — I am astonished that, in an eti- 
ligliteiicd country like England, the un- 
tenanted habitation of life should be 
more thought of than life itself. 'Ibe se- 
veral writers in your Magazine, who in- 
terest themselves more about what be- 
comes of a stinking carcase than a living 
soul, cannot think, with Homer, that 
The Mge phyixician, skilPd our woundato heal. 
It mure than armies to the public weal ; 

else they would nut employ their inge- 
nuity in finding meaii.s to check that 
science which a few years ago wa.s in her 
hijjh career— Witness the l)ill.s of mor- 
tality. 1 will venture to say, that no one 
who concerns himself so much about the 
destruction of those necessary villains, 
called resurrection men, has ever had 
the misfortune to meet with such a se- 
vere accident as to require the utmost 
skill to pre.>crvc his life. He has never 
submitted to an operation where the de- 
viation of the knife a line to the right or 
left, mu.st inevitably chauf|;e the ich.>oii- 
iiig, godlike form of man into a lump of 
corruption. 

The person who styled himself ** A 
Medical Header,” in Number l>i), did not 
sign lii.s iiiiiiie : lic was right, for he is 
no surgeon, I am sine. In Nuiiiher 72, 
a “ Ixiver of Justice” shows that he ha.s 
a wise head and a good heart. Me- 
diciis” says, in the same Nuinhcr, that 
every medical student ought to dissect 
two or tin ee bodies befnre entering on 
his duty a.s a surgeon. 1 do not hesitate 
to .say, that it would be diminal, and 
show an incorrigible, want of principle, 
ill any man who would dare to practise 
surged, having done no more than thia 
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ill the way of anatomy. To such a man 
we soon mi^'ht say —Surf^e tandem, car- 
nifex ! I hold it impossible to learn' ana- 
tomy without dissecting at least six sab- 
jects, ami just as impossible to become 
an adroit surgical operator, without cut- 
ting lip ten or twenty more 
In Numlicr 70, T. M. R. asks if no 
other plan can be adopted by our schools 
of medicine, whereby they may be sup- 
plied, than the present shameful custom 
w'hicii pi^vaHs? I suggest one, which 
would n.iriiallv (I believe soon entirely) 
(In away with the Hritish pi^judice, 
that it is better to be dissected by 
riawliiig worms than by the disciples of 
/K'cnlapiits." I believe, that it liospitals 
were established on .sucli liberal princi- 
ples, that the patients could be supplied, 
lint only with the coininoii necessaries of 
life, but also witii those little articles of 
want whicli arc denied them elsewhere, 
such as tea, sugar, tobacco, snuff, &c. 
(when disease does not forbid the use of 
them) we should find plenty of the lower 
Ol der to fill those hospitals where it was 
a known rule that the bodies of those 
who died should be at the surgeon’s dis- 
posal. ’riiere are thousands of our poor 
who have that philosophy which I nave 
witnessed for years on the Continent 
(and where 1 have bought subjects at 
28. 6d. and ds. 4d. each, as often as 1 

( ileased, whilst our professors in Eiig- 
and were payjng twenty guineas), that 
leads them to say, If you take every 
care of me during my life, you may do 
what you please with me after my death.** 
'J'hat we have not hospitals enough to 
receive half of tho.se who are afflicted 
with tlie most dreadful maladies, I had 
but too frequent proofsduring my drcsscr- 
.shi ps to Si r Astley Cooper and M r.Thomp- 
son Korster, at Giiy*s Hospital. It was 
a most heart-rending scene, every Wed- 
ne.sday, to sec the number of sufferers 
who could not be admitted, but were 
“ Cast abandoird un the world’s wide stage,*' 

not only writhing under the lash of ex- 
treme poverty, but also that of torment- 
ing di.'<ease; (loomed “ to drink the cup 
of baleful grief, and cat the bitter bread 
of misery.* 

He wlio says that medical men are not 
susceptible ut syinpatliy, and 

“ Never mute on sorrow but their own,*' 
should know the liberal subscriptions of 
Hi'glish medical students to alleviate the 
teinporarv sufferings of their fellow-crea- 
tures on these occasions. 

I iiave frequently been shocked, in the 
hospitals of England, at the hypocrisy 
mid inhumanity of those who called 
themselves the friends of a decea.sed pa- 
tient. I have known a poor wretch to 
Ik* left for weeks without seeing or hear- 
ing of these •«aid friends, who might have 
driiie much to stmthe his bitiug misery, 
but who, on being intbim d of msdestni 


would n(>t hear of his being burled by 
that charitable institution which fouuo 
him iinpitied and unheard, without a 
frieud, without a home. 

As your useful Magazine is now circu- 
lated so freely, both among great and 
small, I trust that you will favour a con- 
stant reader by inserting what common 
sense has dictated ; and that some per- 
son, whose delight is to do good, and 
who is more capable than myself of un- 
dertaking a cause which I have so much 
at heart, will step forward and sliow bv 
what means this plan can l>s brought, 
into execution, which has for its object 
the perfection of medical and surgical 
knovvlege— consequently the happilie.ss 
of mankind. Dum spiro, spero. 

S. ELCUM, 

Member of the London College of 
Surgeons, and Graduate of the 
University of France. 

No. 116, Black friars-road. 


brown’s gas engine. 

We copy the following impartial 
observations on the merits of this 
Engine from the Scotsman : — 

^ “ A very ingenious paper on this en- 
gine appeared lately in a coternpurary 
paper (the Caledonian Mercury), and oil 
Wednesday night Dr. Fyfe ni^e sonic 
interesting remarks un the .stone subject , 
at the close of his lecture in the School 
of Arts (of Edinburgh). Before proceed- 
ing farther, we may remark, that .Mr. 
Brown’s engine has made us acquainted 
with a fact, which we believe was 
scarcely known before— the extraordi- 
nary rarefaction produced by the sudden 
combustion of a quantity of gas in a mass 
of common air. It is upon thi.^i, and not 
upon the condensation of a part of the 
gaseous fluids, that the power of Mr. 
Brown’s engine chiefly depends ; ami 
till the engine itself was exhibited, it 
was not, we believe, suspected that the 
momentary effect of the heat evolved TTi 
dilating the aerial mass, was one-third 
part of what it is actually found to be. • 
It has been stated in the Mercury, 
that, by mixinf^ 1 part of coal gas with 
7 of common an*, a vacuum equal nearly 
to 5 parts was produced, the residuary 
air occupying three parts of the gla.ss 
vessel, and this proportion of 1 part of 
gas to 7 of common air was found to be 
most advantageous. When oil gas, how- 
ever, was employed, 1 part of the gas 
added to 20 of common air was found the 
most advantageous, ant! the vacuum 
formed amounted to 10 parts. In the first 
set of experiments, therefore, 1 foot of 
coal i^alTorded 10. 

** Dr. Fyfe conducted his experlincnta 
pretty nearly in the same way, bat ar- 
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rived at results noiisiderably fUflTereiit. 
He stated that, after mauy trials, he 
found that the gseatest effect was pro- 
duced when I part of coal gas was mixed 
with ;{0 of common air, and tiiat he had 
sometimes obtained a vacuum eoual to 24 
parts, though, on account of the nicctv 
of the operations, it was often much 
leas. He repeated the experiment with 
l-.’^Oth of gas several times in nreseiicc of 
the class, and the vacuum obtained va- 
ried from l.S up to 21 parts, the whole 
contents of the glass being.lG. 'llie Doc- 
tor considers the vacuum as produced 
almost entirely by the sudden ailatation 
of the air ; and he has no doubt that, 
with apparatus properly contrived, a va- 
cuum equal to 24 or 25 parts, that is, to 
4-:)ths orS-hths of the contents of the 
cylinder, might be constantly obtained. 
He added, that he has since learned that 
]-;iOth of gas is the (juautlty actually 
u.sed by tlie patentees in iiondon, and 
that the vacuum produced is nearly what 
he stated. 

** The price of coal gas in Edinburgh 
is 12°!. per 1000 cubic feet in .shops. But 
this price covers the great expense of 
pipes, the loss from breakage, and the 
profits of the manufacturer. Dr. Fyfe 
stated, that tlie prime cost of the ga.s 
was 4s. 1 Id. per 1000 cubic feet, but that 
gas sufllciently good for working an en- 
gine, extracted fk-om a cheaper coal, and 
purified by a less expensive process, 
might he furnished at 2s. Od., or, taking 
a round sum, at 3s. Now, assuming 
that 24 feet of steam per minute afforded 
a power equal to that of one hor.se, one 
foot of gas, yielding 24 of vacuum, should 
produce the same effect. Hence a piieu- 
niatic engine of oiie-horsc power .should 
consume. ()3 cubic feet per hour, or, in 
round numbers, 1500 cuoic feet per day ; 
tile c().st of which, at the price men- 
tioned, would be 4s. (id. It follows, that 
this expense, though moderate, would 
be consideiahly greater tlian tlie expcii.se 
of steam. Bui still, if by the additional 
co.st we should get rid of the vast and 
, cumbrous machinery of the steam-engine, 
* there are cases where it would be highly 
advantageoii.s, 

** Assuming, as previously stated, that 
GO cubic feet per hour are equal to a horse 
power, it follow.s that lUUO cubic feet 
would supply a four-horse power engine 
for four iiours. Now, since 30 atino- 
suhere.s of gas can be compressed into 
tlie bulk of one, it follow.s, that a cubi- 
cal copper vessel, scarcely exceeding one 
yard each way, would hold the quantity 
of gas requii^ to ^'ork the engine for 
four hours. The engine itself is said to 
weigh only one-fifth pait of the stam- 
eiigiiie. One of four-horse power might 
consequently weigh soinetliing less than 
a ton, while the locomotive steam-en- 
gine of the same power weighs four tons. 
Were engines of this description, there- 
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fore, adapted to locomotive machines, a 
four hours, or even a six hours supply of 
ga«! could be stowed into the niacMue, 
and all the bulky apparatus for manufac- 
turing the gas, with the fuel, and part of 
the attendance, could hedispen.NCU with. 
The extra price of the gas, compared 
with steam (and compressed gas would 
co.st more than ga.s of onliiiaiy densi- 
ties}, sinks into nothing in abase of 
this kind, wliei*e every ton ot stowage 

? aiiied may be worth U s. or 2(»s. per day. 
f the machine fulfils tiie promise i»f its 
inventor, its value for luirpooes of this 
kind will, beyond a doubt, be very 
gi-eat.’* 


A writer in the Examiner makes 
the following remarks. What he says 
of Mr. Brown’s delay in furnishing 
the farther explanations naturally ex- 
pected from him, is deserving ot that 
gentleman's particular attention : — 

“ Mr. Brown has never, I believe, pub- 
lished any very exact data: all that ( 
have been able to meet witli arc, that 
* the patentee calculates on raising 200 to 
30 ) gallons of water filteen fectliigh,with 
one cubic foot of gas,’ and tiial the va- 
cuum produced is imlicaied hy 22 a 21 
inciu‘8 of mercury : Dr. Fyfe says 24 h 2(> 
inches. 

“ Now, allowing gas made ou the .spot 
to cost .5s. per 1000 eul>ic feet, 3'. *,oi.O 
gallons may be raheil 1.5 feet for .5s. with- 
out regard to time. In doing thi.s, the 
water is admitted at once into the v.i- 
cuuin chamber, in the manner of Sa- 
very’s, or ratlicr Kicr^^ .steam engine, 
ana there is no loss of power from com- 
plicated machinery ; but supposing the 
vacuum perfect, the u'lnost height i.s 
only about 33 feet, and therefore tliis 
plan is of limited application ; whereas, 
at some of the water-works, upwanl.sof 
160,000 gallons are raised per hour aeiiiiust 
a pre.ssure equivalent to a column of .-'0 
feet, at a cost of les.s than 5.s. for fuel, 
which is equal to 1 660 gallons per 
hour through 15 feet, anil this notwiih- 
standing the complication of machinery 
necessary to work a foreing-puinp. 

** From such loose in formal ion it i.s 
almost impossible to ascertain tJie ratio 
that the gas consumed hears to tiie va- 
cuum obtained, but it cannot be less tlian 
2 per cent. ; assuming that ratio, tlie ap- 
pheation to an engine of small power will 
not at first apfirar so disproportionate. 
A six- horse engine has a pi.ston of 14^ 
inches diameter, a stroke 2 feet 4 inches 
long, and makes 40 strokes or 80 ex- 
haustions in a minute^ and consequently 
requiring 12,84.1 cubic feet of vacuum 
per hour, consuming about 45 lbs. of 
coals, at most three-quarters of a bushel, 
which, at 42s. |)er chaldron, would be 
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10 Jd. per hour; whereas the gas, at 2 per 
cent, would be nearly 267 cnbic feet, and 
would cost Is. 3id. But the power of 
gas will not coitie nearer to steam than 
12 lbs. to lb lbs. on the square inch* after 
deduciiiig for the air-pump of the steatm- 
engine; therefore a proportionate in- 
crease of capacity ana expense will be 
required to equalu*- the power: the gas 
would theretore he cubic feet, and 
cost Is. 8^(1., nearly twice the cost of 
steam But thi.'* is supposing the vacuum 
could be made in tfic piston cylinder, 
vliich, I belio'e, li«as nex'eryet been ef- 
fcLtcil, not is »ery liUely to he: the va- 
cuum is, however, obtained in the pis- 
ton cylinder by transfer ; that is, the cy- 
:iudtT full of air is opened into the va- 
cu im chamber, and its contents equally 
diffused ihi*oughout the two. This nie- 
t’.iod must be productive of great loss of 
nower or gas ; if the ves^^els are equal, 
due-half of the power will be lost. In 
one which 1 have seen constructed by 
Mr. Frasi, the |)ioportion was 8 to 1 ; the 
loss of power was therefore I-htli. But 
the cost f4ir gas would be eight-fold, or 
l:ls. Hd., being upwards of 1.6 times that 
of steam. This method of application 
may be varied, but will always be pro- 
ductive of great loss in .some way. 

“ To the propu.sitiou of applying the 
gas ^acullm engine to the purpose of 
moving carriages, another ubjectum pre- 
sents itself; tlie gas must be couveytm in 
acf)ndc!iM‘d state: if an engine on the 
princi|)le above alluded to be used, and 
it was then proposi'd (o he, it would re- 
quire either a very large vj-.sel or high 
rondei>.HaM()n. 'riie Porfahle (Jas Com- 
pany, I uni informed, condense Iti times, 
vvlui'h gi^e.s an expansile foice of 241) 
pouiid.> nn the srpian-ii ch; even wi«h 
that conden.satiou it would require a ves- 
sel 4»f 171 cuhir feel every hour. 

** As to iiieiiia and friction, I suppose 
them ahout equal in both ca.ses. 

“ h th's aceiiunt .should prove errone- 
ous, i helicve it will be from want of 
liiita respetiiiig the gas engine, which 
ceitaiiily Air. Brown might have fur- 
nished ere now'. At any rate, it may 
serve to give an idea of the manner and 
necessity ot ciiicu'.aliug ^uch questions.'* 


PATKNT METALLIC ROOFING. 

Sir, — III perusing’ your valuable 

f uhlication of the 12th of February, 
observe, 'diuoimst tlie letters, one 
from Abel Handy, wlierein he states 
a gciitloinaii bus* obtained a patent 
for a IVietallie Roofing upon an im- 
proved principle. As 1 am upon 
the point of entering upon an exten- 
live Imilding, I should feel obliged 


to Mr. Handy to point out to me,- 
through the medium of your Maga- 
zine, which way 1 might address a 
letter to the patentee. 

I remain. Sir, 

Yours respectfully, 

R. s. r. 

Sheffield, March 9th, 182.6. 


CLEOPATRA’S NEEDLE. 

From Travels in Egypt^ Turkey^ Greece. Ifc. 
By William Rat Wilson^ F.stf. 

This stupendous object was pre- 
sented, some time ago, by the Pacha 
of Egypt to the King of England ; 
but great doubts have arisen as to 
the practicability of conveying it to 
this country, from its enormous 
weight, being 190 tons weight, and 
70 feet in height. Among the various 

S lans submitted there is one by a 
>ritish Admiral, who surveyed it, 
which is as follows : — 

“ My humble opinion is, there is 
only one feasible mode, and, with- 
out any data, I shoAd suppose the 
Romans must have used the sani^ 
method to convey those masses from 
Byzantium and other distant places 
to Rome. The frame of a flat-bot- 
tomed vessel, fit to hear the weight 
of such a mass, should be fornieil in 
England, and sent out to the spot, 
and what in ship-building are called 
* ways,’ laid on an inclined plane, 
from the Needle to the harbour. An 
excavation should be made uiiddir 
one end of the oliclisk, and a shore 
or prop placed under it. At a cer- 
tain distance from that (depending 
upon the stability of the substratum) 
another excavation is to be made, 
and a second shore placed, and so 
on, according to circumstances. I 
think one at each end, and one in 
the centre, would answer ; thus the 
obelisk would he suspended upon 
three points. The frame of the flat 
vessel might then he placed easily 
under it, and strongly fastened toge- 
ther, and then planked and caulked, 
taking care that the * ways,* or in- 
clined plane, he properly placed, 
the shores then cut away one by one, 
and the holes they make in the bot- 
tom closed up, and the vessel, which 
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will draw very little water, launched duhm under the hrid;(es, and present 
\ into the harbour, temporary masu nerself opposite to iSt. James’s Park# 
placed in her, and, attended or towed to which place it ini^lit be removed * 
by another ship, she ini^ht, I think, on rollers, and placed on * ways* to 
arrive in safety in the River Thames, the spot destined fur its erection.” 


IMPROVED LATHE. CHUCK 



Ducfxption of an imprwfd Lathe^Chuck, 
for holding Cylindrical flMal Rods /», 
to torn Screws, 8cc. oat of them. By 
Mr. Fraser, Philmnphical Instmmettt 
Maker, London. With an Improvement 
upon it hy Mr. Thomas Gill, one of 
the Chairmen of the Committ*'e of 
Mechanics in the Society of Arts. 

The Chuck, as made bv Mr. Fraser, 
consisted of a hollow cast-iron cylinder, 
about five inches long, fitted by a screw, 
upon the mandrel of his lathe, and 
havina a dove-tailed groove made across 
•Che opposite end of it, in which a dove- 
tiulea steel plate was accurately fitted. 


and could be secured in any required si- 
tuation by a binding-si-rcw. ng. 1 is a 
longitudinal si'ction of the chuck, and 
fig. 2 an end view of it ; a, fig. 1, is part 
of the lathe-mandrel; hh, the chuck 
screwed ii|xmi it ; e, the dovetailed groove; 
d, the dovetailed .'•lidiiig-ulate ; and e, 
its biiidiiig-serew. Before tlie end of this 
screw, however, a metal block, /, is 
placed, to pi ev ent the screw from galling 
the edge of the dovetailed slide In this 
slide a hole or cavity is formed, havieg 
two flat sides, meetinq at an angle, and 
a scinieirrle tt) complete u; in fact, it 
ouKht to be formed in its place in the 
latlie, by boring or drilling the larger 
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hole, and a succession of portions of 
sniailiT ones adjoining to it, by sliding 
the plate a little between each successive 
iKH'ing, until it arrives at the smallest, 
when the sides should be cai*efiiily filed 
fiat ; observing to take the bored marks 
as a guide for their arciinicy.* This plate 
should then he carefully hardened. Va- 
rious sizes of cyliiuliical rods may thus 
he held in the cavity of the chuck, from 
one, as large iis ir will receive, down to 
very small ones ; atid they are pressed 
into contact with the fiat sides of the 
ai.gle of the carity bv the hinding-screw 
g, and held lust. The slider, d, must 
then be adjusted, until the cylinder runs 
true in the lathe, and be secured by tight- 
puiug the screw e. 

Tlie cylinder will thus be held cen- 
trally clo.se to the slider; hut as it is 
only confined within the hole in the 
aliuer, so it will rei|uire much care to 
preserve it central both within and with- 
out the chuck ; and it is with a view 
to this, that Mr. Gdl suggested the 
addition of tiie short liardeued steel cy- 
linder, A, with a conical cavity in it, and 
which is made to fit aecurately a c\liu- 
drical hole, bored through the Ventre of 
the ciiiiok, so as to slide steadily back- 
wards and forwards along it ; and it can 
be secured in any reciuired position, by 
the tightening screw, the cylindiical 
stem of wliich passes ihroiigli a longitu- 
dinal slit, jjt made in the chuck, and 
its screwed end fits iitio a screwed liole 
ill the cylinder, /i, its Hat head binding 
up'ui the outside of the chuck. 

It is evident that the cone will natu- 
rally guide the inner end of the cylinder 
centrally ; a id the outer end will, conse- 
aueiitly, be kept central also; and, as 
tlie cyfiiulei becomes shorter, in turniug 
screws, &c. from its outer end ; so, as it 
is drawn forwaids out of the chuck, the 
steel cylinder, h, may be made to follow 
it up, ny lou>ening and again tightening 
the screw, i, until tlie metal cylinder is 
become short enough not to need its as- 
sistance. 

This improved chuck will be found 
much more convenient than the usual 
chucks, having three or four sci-ews 
pointing to their centres, between which 
the cylinders arc held in the lathe ; not 
only as they will be less galled by the 
single screws binding upon them, than 
when held between the points of three 
or four screws. Nay, wc have frequently 
seen a second set of three or four screws 
in the back part of such chucks, em- 
ployed to retain the cylinders central in 
the chucks, and from the effect of which 
the cylinders must, of course, become 
still worse galled than when only a sin- 

8 1e set of screws was employed to hold 
Item. 

It is conceived that this improved 
chuck will also be found exceraingly 
jcrriceable in holding metal cylinders 


central, whilst drilling or boring them In 
the lathe, and which has hitherto been a 
great desideratum. 


HIGH PRICE OF IRON. 

English Iron, which, eighteen 
months ago, was TL per ton at the 
works, is now about 14/. per ton 
there. Now it is known that the 
ironmasters were not losing at 11. 
per ton ; at least they were able to 
keep up their establislimcnts (parti- 
cularly those wlio worked their own 
ore or iron-stone, as it is culled) ; 
and it is equally w’ell known by 
people who nil Icrstiuid any thing 
about the business, that an advance 
of I/, per ton yields a great profit to 
the masters, many of whom are 
making 2()f) tons arid more per iveek. 
What, then, mu^t he the present pro- 
fits of these men, who have modestly 
advanced the article 100 per cent. ? 
Perhaps it may be urged that ore* 
has advanced — that coals and wages 
have also risen : admitting this, still 
common bar iron, at 10/. per ton, 
would yield an enormous profit; but 
this is not all. It^s a fact that, 
when iron was half the price it no)V 
is, it was made 20 per cent, better 
in quality than at the present time. 
Does not this circumstance, then, 
call for the interference of tlie Legis- 
lature in an article that provides and 
enters into almost every business 
and department of life, and is as 
essential to our comforts as any com- 
modity we enioy. I recollect, some 
years ago, when a minister (1 think 
It was Lonl Henry Petty) proposed 
a tax of 10 per cent, upon iron, 
the folly of such a measure waF* 
loudly inveighed against by the iron- 
masters, who, in a state of the great- 
est alarm, called upon every manufac- 
turer and artificer to come forward 
and petition against a tax that would 
carry utter ruin into every branch of 
our iron manufactures, by depriving 
us of the means of competing with 
foreigners upon equal grounds. \'ct 


* Let it be renicinboied that the prin- 
cipal ironmasters are iii pos.session of 
the minesi coiisequenrlv anyodvanctf oR 
iron ore and coals still goes into their' 
pockets. 
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these same ironmasters have them- 
. "pelves taxed (advanced) the raw 
material to the artificer 100 per cent., 
or Iv times what the minister above- 
nainm proposed ; by which exor- 
bitant increase it is quite impossible 
that foreign orders on hand can be 
executed, or new orders obtained. 
In this extremity, then, I do hope 
that Ministers will not only reduce 
the tax on foreign iron, as tne Chan- 
cellor of the Exchequer has pro- 
posed, but that they will entirely 
remove every duty or restriction 
that may now prevent its free ad- 
mission into the kingdom. Let it 
not be supposed that f am advocating 
for a tax on English irou'—I trust 1 
never shall see such a measure take 
place ; but only let us have «a free 
import of foreign iron, and the price 
will soon find its own level. 

T. S. 


HINT TO BREWERS. 

Sir, — 1 much wish, through the 
medium of your valuable little work, 
to recommend th^t the brewers in 
this great town try the effect of 
dodifk shitfts, so as to accommodate 
two horses abreast, as I think there 
is little doubt but that two horses, 
thm situated, would draw the weight 
required with the same ease as three 
horses in the ordinary way, which 
will be the means of saving one horse 
per dray, and prevent their blocking 
up the streets, as they now do, when 
several are following one another. 

W, J. C. 


INQUIRIES. 

NO. 110 — ELEpTRlFYlMO MACHINES. 

Sir, — 1 should feel myself much 
obliged to any of your ingenious Cor- 
respondents, to give me some informa- 
tion respecting the l)eet sort of Caps 
for the Cyliuder of an Electrifying 
Machine, and the cement (if any is 
required) most proper for fixing them 
on. I cannot succeed m fixing mine 
perfectly, for which reason they are 
con tantly coming «>ff. Some informa- 
tion respecting the Rubber would also 
be acceptable . J un ior-. 


NO. 111. — SPRING WEIGHING 
MACHINE. 

Sir, — By applying a Spring Weigh- 
ing Machine (or, as erroneously called. 
Spring Steelyards) to a carriage, at the 
end of a long line, I found the weight 
of draugiit considerably greater than 
when a shorter line was used. Perhaps 
some of your readers will oblige me 
with an explanation of the cause. 

1 am. Sir, 

Vour obedient servant, 

F.S. M. 


A'NSWER TO INQUIRY. 


NO. 78. — RUNNING WATER. 



Sir, — In answer to “ Aqua,** there 
is a Rule given in Marratt’s Mechanics, 
as follows “ The quantity flowing 
through a rectangular slit at the top of 
a sluice, kept constantly full, in the 
time T, will be 4 of what would ruii 
through the same area placed horizon- 
tally at the same depth from the sur- 
face.** For the velocity of water, at 
the greatest depth, is to the velocity at 
any intermediate depth, as the square 
root of the greatest depth is to the 
sejuare root of the intermediate depth ; 
and by the properW of curves (aud 
areas), ^ ad: -✓ a/ : : d c : /c, or the 
area of the parabola is equal to f of 
the rectangle. 

** Rule . — I X 8.0208 x area x time in 
seconds x V depth = cubic feet, or 
5.S473 xaxtx ^ d— cubiq feet. Now 
this quantity reduced by multiplying 
by *64, accordin' to experiments made 
by Bossutt, in nis Hydrodynamique, 
will give the true quantity discharged 
nearly.** 

1 would next refer ** Aqua*' to the 
sets of experiments and formulae given 
in the Encyclcmdia Britannica, under 
the article ** Rivers," where the foi^ 



NEW PATENTS — CORRK»PONPENn». 




Diulte for open weiri U D * 0.4;<l 
V ^ ^ X I), OP, more properly, 

D- }{ 7 2G A*;wli«re 

I) denotes the discharge, h the depth, 
and I the length of the aperture. 

Now, buth these Rules t^ill want 
correcting as the case may require, 
which correction will require the skill 
of the most experienced engineer, as 
the actual quantity of water flowing 
through apertures depends much ou 
the shape of the channel, the depth and 
section of the aperture, and the weight 
of the atmosphere ; therefore no stand- 
ing rule can be given. But, as caleu- 
luiions are often required, and an ap- 
pfoxiiiriti'iii obtainable, I will, with 
your leave, introduce a few questions 
on water calculations, for the ainjse- 
meat nf Aqua" and other of your in- 
genious calculators, and, if necessary, 
on a future day, will give my own cal- 
culations aud observations. 

The two first questions require free 
iiigresj^ud egress to and over the 
hoard w weir — barometer at ebaoge- 
ahle. 

1. What quantity of water, in cubic 
feet per minute, will flow over a board 
a feet wide and 4 inches deep ? 

2. What quantity of water, cubic feet 
per minute, will flow over a weir 50 feet 
wide and 3 feet deep ? 

3. With what velocity per second will 
a stream flow, 6 feet wide and 1§ feet 
deep, having a fall of 1 inch per 100 
feet ? 

4. What slope is requisite to a stream 
of 20 inches per second velocity, 6 feet 
wide and 1^ feet deep ? 

5. What head or height of water will 
be produced by passing off 200 cubic 
feet per minute, through a space 6 feet 
wide ? * 

I remain, Sir, 

Your well-wisher, 

William Andrews. 
Tring, 10th February, 1825. 


* Supposing a brook to be ten feet 

wide (excepting one instance,as per ques- 
tion), and the water in the brook being 
level with a canal, at half a mile distance, 

when the stream is shat in the reservoir 
above* 


P. S. I understand there U ***Hrti« 
meut sold in London, by whs * nu^ 
nia^ take the velocity of auy streap:, 
by inspection, when immersed in 'the 
water. The maker’s name, price, end 
description of the instruihenr, will much 
oblige me. 


NEW PATENTS. 

To James Ayton, of Trowse Millgate, 
Norfolk, miller; for his improvement or 
spring, to be applied to bolting-mills, 
for the purpose of facilitating and im- 
proving the dressing of flour aud otlier 
substances. Dated February 19.— In six 
months. 

To JohnBeacham, of Paradise-street, 
Fin^bury-square, Middlesex, cabinet- 
maker; for certain improvements in 
water-closets. Dated February 19.— lu 
two months. 


CORRESPONDENCE. 

S. Y. does us an injustice with respect 
to his last published communication. If 
he will refer again to G. 6 's letter, he 
will perceive tliat it was to S. V.’s former 
paper only that an allusion was made. 

W. D.— We shall reconsider the subject. 

T. R. L.’s design has oiir entire appro- 
bation, aud shall receive our most cordial 
support. We shall be ghid to have an 
early interview with him respecting it. 

E. G. T. A. T.-Noiie. 

Communications received from— Mr. 
Bell— S. S.— Hob. Happer— A Drowned- 
out Collier— J. Armstrong— W. H. 
Horace— F. J. M.— An Occasional Reader 
— Ra. Burton— S. D.— A Constant Sub- 
scriber-Alhidada-B. A. W.-S. G.- 
J.W. 


Communications (post paid) to be addressed to 
the Editor, at the Publishers’, KNIGHT asd 
LACEY, 66, Patemoeter-row, London. 
Printed by B. Benslet, Bolt-eonlt,FIee^slte•l. 
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** The Almighty has made men with arms long enough Tor any thing, if they would only stretch 
them ont*’— CAatterton. 


PROPOSED APPLICATION OF HUMAN STRENGTH TO THE 
GREATEST POSSIBLE ADVANTAGE. 



In the figure aoove sketched, is shown 
the whole strength of a man's legs, his 
arms, and the weight of his bod^ all 
concurring to raise the weight, C. Thus 
his legs, by means of his feet pressing 
against the rounds of the crane-wlieel, 
A, exert a horizontal force in one given 
direction ; his arms, in pulling at the 
handles of the lever-wheel, B, a similar 
one, hut in an opposite track ; and that 
there is a concurrence of his weight in 
giving added effect to these motions, on 
the principle of a lever applicationi is 
inaiiifcsti 

'ilie rope, R, making one or two turns 
^nnd tjhe axle, I, and the same at M, 
VOL. III. 




thence depends to W, which is a small 
weight, hune on merely to detain the 
rope from sliding round the axles by 
straining it tight. In place of rhis ar- 
rangement, there may he substituted an 
endless chain, passing over the two 
wheels, A and B. D is a board, which, 
in conjunction with F, sustains the man 
in the inclined jjositiun he occupies, ul- 
timately determining the pressure of his 
weight in excets against or upon the 
steps of the crane- wheel, F being move- 
able on the axis at I. Tbiere is a pressare 
felt also upon his back and shoulders : to 
relieve him from the inoonveidenoe at- 
tending whieh, the mattroas', B, and 
2 B 
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cushion, G, arc provided, which also 
>orve to hin(ier him, particularly the lat- 
tt‘r, (Vnm sliding ^ipward, as lie would 
otherwise have a tendency to do. 

If at any time his arms become fatigued 
with (he labour of pulling at the handles 
of the lever-wheel, B, he can conveni* 
cutly give them relief by changing; their 
mode of action to that of pushings as 
againsta cross bar placed between twosup* 
ports (see lig. K; the doing which will give 
additional effectiveness to his weight, by 
dejiressing him lower down— a move- 
nuMit tliat will, of course, he determined 
to the crane- wheel by an added impulse 
to turn it. round ; and on occasion of 
his heing leqnlred to put forth a more 
than ordinary share of exertion, he may 
nrocced in tIas manner Setting his feet 
close, togci her on the same step of (he 
ciaiio-whe(‘l, liis legs kept straight, and 
his knees lirnily knit, he is then to press 
with all tiie force of his arms against the 
cio>s-l)ar, by which the utmost degi'ce 
of power that human strength and weight 
combined are capable of exerting, will 
be brought into full and elllcient uctioo. 
A ratchet-wheel and catch being pro- 
vlde|Vto render secure the attainment 
of emy sucii effect as he may thus be in- 
strumental in producing, a fly-wheel 
also might be auded in connexion with 
the craiie-whecl, to aid the man in the 
exdrtioji of his strength by upholding an 
uniformity of motion. 

1 11 concmsioii , it need only be observed, 
that to secure the individual at work from 
receiving any possible injury, the chain, 
1/, is set on to the end of the board, and 
to a staple in the inclined floor, H, by 
which ail tendency in the weight being 
laised to oicrpower that of the person 
and his strength included, is effectually 
guiirded against; at the same it is to be 
considered, he has it always in his power 
to diseiigage himself, by only ceasing to 
place his feet on the steps oi the crane- 
whecl. F. F. 


NAVIGATING STEAM ENGINE. 

Sin, — In your 77tli Number I per- 
ceive a short account of a Navigating 
Steam Engine by D. Thomas : now, 
as he U, doubtless, an ingenious man, 
1 will take the 4))erty of asking him 
the following questions : — 

Ist. Of what metal are the cylin- 
ders made of, to resist the action of 
cold water being thrown into' them 
while red hot? as 1 know of none 
but what would soon oxidate, conse- 
(luently impede the motion of the 
*up and down, and soon render 
it useless by the leakage it would oc- 
casion. 


. 2nd. How is the water force(^.4o 
the cylinders, so as to produce aluiii- 
forin motion in the engine ? • 

I trust Mr. Thomas will not think, 
by my asking the above questions, 
that I doubt his assertions, or wish 
to deteriorate the merit of his inven- 
tion — I can assure him that is not 
the case ; but 1 think it a pity, that 
what appears to be a very ingenious 
invention should be disregarded for 
want of a more authentic explana- 
tion than is given in No. 77, page 
322. I should think an engraving 
would contribute to elucidate the 
merits of the invention more fully, 
and certainly would be ‘worthy a 
place in your useful publication. 
Perhaps Mr. Thomas, at some con- 
venient lime, will be kind enough to 
favour you with one. By so doing 
he will much gratify. 

Yours, with respect, 

R. Farley? 

Rotherhithc. 


IMPROVED MODE OF OPENING 
OYSTERS. y 

Our esteemed Correspondenf, Mr. • 
Bevan, recommends, as somewhat in 
season at this period of the year, the 
following mocie of Opening Oysters : 

** The mode I am about to describe 
has been practised with success for 
many years, and quite free from ac- 
cident or disappointment ; wliich is 
more than can justly be said of the 
common mode of digging with great 
force into tlie cavity of the oyster, 
with a particular Knife, generally 
kept for that single purpose ; where- 
as the improved method requires no 
particular form or size of knife, and, 
if necessary, may even be done with 
a common penknife! Previous to 
the use of a knife, take a common 
small pair of pincers, and break oft' 
about one quarter of an inch in depth 
from the thin edge of the oyster- 
shell, which requires no great skill 
or stren^h to perform ; mis opera- 
tion will make a very visible opening 
into the cavity of the oyster, into 
whlA any kind of knife may rcadjly 
be imroduceil, ^separate thd oyster 
‘shell, which renderi 
thfl rtHnalnder of the process per\ 
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easy. It may be supposed that 
Upsdouble process here described 
will ^quire more time than the com- 
mon .^odc ; but a few trials will con- 
vince any person to the contrary.” 

[We have been in the habit of 
cracking, or rather opening, our nuts 
on the same principle, in preference 
to usin^ the ordinary nut-crackers. 
By cutting off a little of the sharp 
end of the nut, a small orifice is 
made ; on inserting the point of the 
penknife into which, ana turning it 
smartly round, the shell separates 
without noise, and the kernel is pre- 
served whole. — Edit.] 


MECHANICAL OEOMETRY—PART III. 

{Continued from p, 408.) 

THEOREM 1. 


' Every rectangle is measured by 
inViltiplying its length by its breadth. 



Let ABGD be any rectangle, and 
let AG be e(}ual to three parts, which 
we will call inches, and OD be equal 
to seven of the same parts, we have 
to show that AC, multiplied by CD, 
- will be the number of square inches 
in the rectangle ABGD. 

Divide the side AC into three equal 
parts, and draw lines parallel to AB ; 
also divide CD into seven equal parts, 
' *and draw lines parallel to AC, we 
shall find the figure divided into a 
number of squares which is equal to 
the product of the parte the lines 
AG and CD are divided into, which, 
in this case, is 3 multiplied by 7, 
and by counting the squares we shall 
ffnd there are 21, which is the pro- 
duct of 3 multiplied by 7, equal 21, 
.as we have by common arithmetic. 

CoR. 1. — Hence, tlie content of a 
square is found by multiplying the 
side by itself, which, as all the sides 
/are equal in length, amounts to ^ the 


same thing as multiplying the length 
by the breadth. 

Cor. 2. — Hence, if any square is 
constructed, its side will represent 
the square root of a number answer- 
ing to the superficial content of the 
square itself; thus, if AllCl) repre- 
sent any square, its eontont will 
he represented gcomelrieally, thus, 
AB X AC, that is, AB multiplied by 
AG ; but, in this case, as AB is equal 
to AC, we represent the square by 
AB^orAB x AB; that is, AB- re- 
presents a square, in the language of 
geometry, while AB represents u 
straight line on the side (or root) of 
that square. 

OoR. 3. — IIcucc, also, wc repre- 
sent, in the language of geometry, 
the content of any rectangle by its 
length multiplied by its breadth, 
thus, AB X AC. 

Note . — I have thought proper to 
add these two last Corollaries (uioiigh 
they arc, .stri(‘tly speaking, Afini- 
tions), to avoid some incouvemeiices 
that the learners would feel in somit 
of tlie succeeding Problems who aie 
not acquainted with algebraic sitrns, 
and tbosc, my geometrical readers, 
will excuse me, as 1 wish to make 
every thing clear and intelligent to 
every one as I proceed. 

THEOREM II. 

Every parallelogram is ei^ual to a 
rectangle whose length is equal to 
one side, and width equal to the per- 
pendicular distance of the opposite 
bide ; or, in other words, every pa- 
rallelogram is equal to a rectangle 
standing on the same base and of 
equal altitude. 



Let ABGD be any parallelogram ; 
now, if we produce the side DC, and 
draw the perpendiculars AE and BP, 
we have to shmv that the parallelo- 
gram, ABDC, is equal to tlie rec- 
tangle ABFE. 

Having drawn the figure or. card, 
.&c. as in the former Theorems (Parts 
2b2 
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1. and II.), cut it out, and having, 
from the parallelogram, ABDC, 
cut off the triangle, BDF, we shall 
find, by laving it on the rectangle at 
ACE, it will complete it, ^ corre- 
sponding to the triangle ACE, by fill- 
ing up the space ACE, which the 
figure ABFC wants to form the rec- 
tangle ABFE. 

Or, more geometrically, having 
continued DC to E, and drawn the 
perpendiculars AE and BF, we have 
the quadrilateral ABDE, which ex- 
ceeds the paralleWram in ABDC 
by the triangle ACE, and which also 
exceeds the rectangle ABFE by the 
triangle BDFj but the triangle ACE 
and BDF are identical, having the 
sides AE and BF equal to each other, 
and also the angles at A and E equal 
to the angles at B and F (by Theorem 
vir. Cori 1. Part 1). Hence, if from 
the whole figure, ABDE, we take 
the triangle, ACE, we have the pa- 
rallei||ram, ABDC; from which, if 
we taxe the triangle, BDF, which is 
eoual to ACE, we have the figure 
ABFC, which is less than the rec- 
tangle, ADFE, by one of these equal 
triangles ; therefore, if the triangle, 
BDF, is added to the figure ABFC, 
we shall have the rectangle ABFE, 
whose length equals AB, and per- 
pendicular BE, its width equal to the 
parallelogram, ABCD, which was to 
be shown. 

CoR. 1. —Hence, if be^veen any 
two parallel lines we draw a square, 
and on' the base of the square we 
draw auv two lines parallel to each 
other, the parallelogram so formed 
will be equal in area or content to 
the square. 

Cor. 2. — Hence all parallelograms 
of the same breadth (or, in other 
words, on the same or equal bases), 
and drawn between the same paral- 
lels, are equal to each other. 

Cor. 3. — Hence, also, the reason 
why we apply a rule down the centre 
of a plank, aod take the width square 
iacFOib's it, to find the content as we 
then reduce it to a parallelogram, 
whose length is the mean length of 
the plank, and width its perpendi- 
ci^ height. 

G. A. S. 

(To be continues,) 


CAUSE OF HEAT PRODUCED BY > 
FRICTION. 


fiiAris. 


From the American Journal of Science ary 

I have made some attempts to 
explain the cause of the heat excited 
by friction, an account of which, 1 
hope, will be acceptable. 

In rubbing two bodies together, 
it is evident that the air in their pores 
and interstices will be compressild | 
and as air readily yields heat by pres- 
sure, it is possible that the heat ex- 
cited by friction may be thus ex- 
plained. 

If two substances were rubbed 
together, and if, at the same time, 
there could be similar friction in 
vacuo, by a comparison of the results 
an opinion might be formed of the 
effect of air with friction in exciting 
heat. I mentioned this explanation 
to Professor Benwick and Doctor 
M'Neven ; they thought it probabl^^, 
furnished air>pumps, and assisted in 
making experiments. 

A wooden spindle was fitted to a 
socket, and a similar spindle also 
fitted to a socket within the receiver 
of an air-pump ; these were co:;*' — 

nected by a brass rod pali^ing 

through a collar of leatlicr, and being 
quickly turned by a cord, heat was 
readily excited ; several trials were 
made, in all of which, except one, 
when the density of the air was di- 
minished, less heat was excited. In 
that, about fourteeii-fifteentlis of the 
air was exhausted ; notwithstanding 
this, the heat was greater within the 
receiver than without. In this in- 
stance pressure was applied as far as 
could be to allow the spindle to 
turn rapidly; the expermient was 
afterwards repeated with the same ^ 
apparatus and gentle pressure, and 
the heat was much ^eater without 
the receiver than wiUiin. 

Upon considering all the experi- 
menis, there appears reason to believe 
that air assists in exciting heat 
friction, and the question arises, is it * 
wholly by compression, or is there 
any other cause ? 

If the experiment should be re- 
peated, it would be w'ell to ascer- 
tain that the spindles excited equal 
heat'^thattime be hUtivved for ths 
air to TeaVe the poles of "the wood-^. 
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uid that the density of the aii* in the 
'«"*T?ceiver during the experiment be 
noted. 

. James T. Watson. 

New York, 8th May, 1824. 


ramagb's telescope. 

Baron Dupin and Dr. Gregory, 
dRring an excursion in Scotland, 
were much delighted >vith the excel- 
lence of the instruments made by 
Mr. John llamage, of Aberdeen, and 
the valuable observations of the 
heavens, which have been made by 
them, worthy of an observatory of 
the first order.. They were astonished 
to find such inventive talents and 
knowledge in a humble fradesman, 
who devotes the leisure hours, spared 
from bis business, to scientific pur- 
suits, and whdsc knowledge and 
• genius are only excelled by his great 
modesty ami readiness to oblige. 

One of these telescopes is placed 
at Broadford, near Aberdeen, in the 
grounds of Dr. Dauney, the profes- 
sor of law. The tube is twenty-five 
feet long, and its diameter eighteen 
iWhes. At the bottom of the tube, 
'^wen the telescope is to be used, is 
placed a metallic speculum, finely 
polished, of fifteen inches diameter. 
From this speculum a fine bright and 
clearly defined image of the body 
observed is reflected ; and, as an eye- 
piece of only a small magnifying 
power is required, there is as pleasant 
and distinct a vieiv. as if the object 
was seen by the eye. The superior 
view of the heavens, as seen by such 
an instrument, can be appreciated by 
•those only who have enjoyed the ad- 
vantage of an observation ivith it. 
To produce any considerable power 
with a small telescope, deep magni- 
fying eye-glasses must be used ; con- 
' sequently the field of view is much 
contracted, and there being but little 
light, the object is seen very unsatis- 
factorily. But with the large reflect- 
ing telescope the observation is one 
continued source of unmixed plea- 
sure. Mr. Ramage’s telescope is 
erected on a cast-iron platform, 
twei^ty-seven feet in diameter, on 
/ piles jointed an(|j,dove-taiI|^ toge- 
/ ther. The whole waa .placSd in a 


horizontal pn«iiion liy means of a 
spirit level. The centre post is aliout^ 
four feet deep. The telescope is 
moved round to any direction, on 
cast-iron rollers, hy a wiiicii at the 
end near the lower part of the tube 
and a rope. The tube of the teles- 
cope is raised to any altitude by the 
winch on the one side. When it is 
desired to be elevated to the zenith, 
or to any high elevation, the end of 
the tube is brought forward ; the 
gallery on which tlie observer stands 
is raised hy a similar winch on the 
opposite side. All the motions of 
the telescope are produced in the 
simplest manner l>y means of a few 
cords ; yet the telescope is perfectly 
steady and free from tremor, and 
may be managed by the observer 
without an assistant, almost as easily 
as a thrce-fect acliroinatic telescope : 
this is a decided advantage, as the 
observer can place the tube in the 
most favourable position f A vision 
better than any assistant. Wnen the 
observer is in the gallery, he is able 
to keep the object a long time in 
view, as the telescope may sweep 
Wkwards and forwards ten degrees, 
and the observer may elevate or de- 
press it and himself with one hand. 
The machinery of Ilcrschel's twenty- 
feet telescope is very complicated, 
and requires two assistants. Mr. 
Raniage is now engaged in preparing 
a grand telescope, of which llie spe- 
culum is fifty-four feet in length and 
twenty-one inchei diameter. The 
casting and polishing of the specula 
and erection of the telescopes are 
done under his direction, and in a 
great degree with bis own hands. 
The excellence and simplicity of 
management alike entitle the instru- 
ments to admiration. 


MR. COBBETT’S FIRE-PLACE 

Sir, — Mr. Cobbett, do what he 
may, or introduce what he may, in 
sure to meet with opposition from 
somebody, let him be ever so much 
in the right, or ever so little in the 
wrong. His Politics, his Locust 
Trees, and his Fire-Place, are all 
fallen foul of in their turn ; and I 
verily Imheve, if he were to do the 
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most unobjectionable and most me- 
ritorious thintf imaginable, 
would be found some to doubt his 
good motives, and others to misre- 
present them. , 

Concerning the American hire- 
Place introduced by Mr. Cobbett, 
there is an article in the 80th Number 
of your Magazine, which, with your 
permission, I will observe on. 

Your Correspondent, T. J., would 
have us understand, that he oners an 
unfavourable opinion on the Ameri- 
can fire-place, lest any of your 
readers should be deceived into pur- 
chasing one by Mr. Cobbett’s puff- 
ing, or, as he expresses himself, by 
that figurative wiiter’s blandishments. 
This, It must be oiviied, is kind and 
considerate of him towards your 
readers ; but, in reference to the in- 
dustrious and talented politician, it 
seems to me to savour a little of illi- 
berality. Surely, even if Mr. Cob- 
bett ha^ a pecuniary interest to an- 
swer, b^thc introduction of this fire- 
place (which 1 beliiwe he positively 
states that he has not), he cannot, 
with justice, be accused of attempt- 
ing to deceive the public in the m- 
stance before us,^ at any rate; he 
merely enforces, in his own peculiar 
way, what he considers to be the su- 
periority of the American fire-plaw 
over the stoves in general use. He 
gives his readers flwa the public an en- 
graved representation of the fire-place 
commended by him, and invites them 
all tQ sec and inspect it. And what 

can be fairer than this? ^ . 

To those wlio are fond of fires 
upon the hearth (and there are num- 
bers who prefer them to the tires m 
an elevated position), the fire-place 
introduced by Mr. Cobbett is, I can- 
not help thinking, deserving of some 
attention. It may not look, perhaps, 

quite so well at first as the stoves we 
have long been accustomed to; but 
if it is calculated to save more fuel, 
and to give more heat than the com- 
mon stove (which, from its construc- 
tion, I have no doubt that it is); these 
are two prime qualities,which should, 
at least, obtain for it apolitcr recep- 
tion than you and your Correspond- 
ent, T. J., seem disposed to give it. 
As to its being ineligible for cookery, 
this seems to me quite a mist^enno 


tion. Why not roast at it — why 
not boil at It— when almost every (44^ 
woman living in the country performs 
these operations by fires upop the 
hearth, and frequently without even 
the aid of wood as fuel ? 

To conclude, it seems to me that 
Mr. Cobbett’s fire-place will do, at 
any rate, very well where warmth and 
saving of fuel are of greater consider- 
ation than beauty ; and that, nfit- 
withstanding the reasons urged in 
your Magazine against its being ad- 
mitted into the parlour, there wul be 
found many who will be disposed to 
admit it there, when they learn that 
others have already done so, and that 
they like it very well. 

I am. Sir, 

Your obedient servant, 

March 8, 1825. TV. T. 


CHEAP AND EAST METHOD OF 
MAKING SODA WATER. 

Take forty grains of the carbonate 
of soda, put it into a common soda 
water bottle, which generally con- 
tains about ten ounces of water. Im* 
mediately afterwards,^ put into - 
same thirty -five grains of tartarii 
acid, then cork it quickly. The acid 
and the salt ought to be put in in 
crystals, as when in powder they arc 
apt to seize upon each other before 
the bottle can be well corked, and 
so a considerable quantity of the 
Garbonic acid gas which is cvolvea 
is lost. 

In the above process, tlie tartaric 
acid having a greater affinity for the 
soda than the carbonic acid gas has, 
combines with it, and forms the 
tartarate of soda, a soluble salt. By 
this combination the gas which was 
engaged with the sola is evolved, 
or set free, and mixes with the 
water in the bottle, and makes its 
escape when the cork is withdrawn. 
— Glasgow Mech. Mag, 


RAREFACTION OF AIR BY FIRE. 

Sir,— The critical and philoso- 
phical observations of T. Hartshome, . 
page 274 ^ on tlie Rarefaction of Air \ 
by foe, 'having frequently occupied > 
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my thoughts since I read his edifying 
paper, 1 find the more I think on 
that subject the less I know about it ; 
and, like your Correspondent, can- 
didly confess my ignorance, and 
freely allow, that although I am well 
aware pressure on water is lessened 
by fire, as well as by the removal of 
air, I always imagiued the rarefac- 
tiem of the air, iiiooth instances, to 
be the same principle. 1 am now, 
however, of a dinerent opinion, 

wiierein the difference consists; In- 
deed, if I did not know it to be the 
fact, that water rises in the tube 
which has fire over it, 1 urould say it 
is impossible it Could, as a scale of a 
conical shape, when inverted, and 
being in cquilibrio, ascends, causing 
the opposite scale of the" beam to de- 
scend, the inverted one having a can- 
dle flame under it. Now, the pressure 
on the other scale being unaltered, 

^ as well as that on the outside of the 
conical scale, the latter, I suppose, 
ascends from an increase of pressure 
on the nethermost or concave sur- 
face, which corresponds with a blad- 
der of air forcibly expanding before 
a fire. So that, from the facts of 
• water ascending in consequence of 
■^'reduced atmospheric pressure, and 
the scale ascending in consequence 
of increase of pressure, the infer- 
ence is nothing less than this para- 
dox, that air rarefied by fire has a 
less and a greater pressure than the 
atmosphere as it naturally exists. 
That this is not the rationale of the 
experiments I m persuaded, as no 
doubt the phenomena arise from 
some common principle or unity of 
cause, but which it is out of my 
power to explain. 

I am induced to trouble you with 
this declaration of my ignorance, in 
order to excite the learned and libe- 
ral to lend me their instruction. 

I am, Sir, 

Your obedient servant, 

Phylo Sates, A. M. 


THE " QUESTION IN OPTICS.” 

Sir, — « A Much-amused and 
Constant Reader,” at pi^e 315, has 
attempted to yoiir Correspond- 
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ent ** S/* an answer to his inquiry, 
page 253. ‘‘ S.'s” inquiry ruiii 

thus -—What is the groatost 
at which the human sight, under llit 
inost favourable circumstances of 
sight and situation, can discover lh^^ 
hands and figures of an ordinary 
turret-clock (say four feet in diame- 
ter), so as to tell the hours } 

Now your Correspondent, by some 
strange, unaccountable fatality, has 
at once assumed the distance without 
any previous investigation^ for he 
says, that an object five feet in height 
(which, by the bye, is one foot more 
than “ S.'s” inquiry), and three mika 
ilislfint, &e. Now, Sir, any calcu- 
lation, dratvn from this assumption, 
can be no ans\ver to ” S.” 

Mr. Joseph Hall, too, in his cor- 
rection of your Correspondent's mis- 
take, has entirely overlooked what I 
have brought under review; and, 
besides, his solution is misplaced, 
for '*S.” does not want to know 
what will be the magnitude of the 
clock hands one foot disj^nt from 
the eye. He wants to kndt^ at what 
distance they can be seen under every 
favourable circumstance of sight 
and situation ; at least 1 understand 
him so. 

Now, Sir, my method of solving 
this question would be this : — 1 would 
proceed to such a distance from the 
clock until t was almost about losing 
sight of the hands and figures ; then 
my analojify would run thus: — ^As 
the magnitude of the object on the 
retina is to the radius of the retina, 
so is the magnitude of the hands and 
figures to the distance. 

Your querist and his friends will 
say, ” How are we to determine the 
two first terms of the analogy ?” I 
answer, by referring to those rules 
already laid down by writers on 
optics ; but, should this not he 
deemed satisfactory, allow me to add, 
that the human eye is a mere caniera 
obscura, so that, by having an instru- 
ment of that kino, we may use this 
analogy As the inagnitiidc of tlie 
reflected image is to the focal dis- 
tance of the lens, so is the magni- 
tude of the hands and figures to Che 
distance. 

The distance, as lucasurcd by the 
theodolite, however, I would consi- 
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der far more accurate in a practical 
point of view. 

I aiiij Sir, 

Your obedient servant, 

Jambs Yule. 

P.S. 1 am quite aware that Mr. 
Hall only intended to correct your 


Correspondent’s statement. So far 
he is right : but he might as well ^ 
have answered “ S.’s” inquiry at the . 
same time^ or, at least, have taken 
notice of that blunder which I have 
pointed out; and in not doin^~ so 
he » so far in the wrong. 


WASHING MACHINE. 



C D 


lg|[R,— I hereivith sendyou adraw* 
ing and description of an instrument 
for washing Linen, &c. which has 
lately made its (qipearance in my 
neighbourhood, and is much ap- 
proved by the laundresses. It con- 
cists of a piece of fir deal (see the 
-i|^re), ABCD, 22 inches long, 11 
inches broad, and 1 mch deep, and 
into which is dovetailed another 
board, of beech wood, which is 11 
inches square, and one io^ deep. 


having 10 raised flutes or beads upon 
its surface, lliis instrument is put 
into a wash-tub, with water and soap, 
and the linen gently pressed with 
both hands upon the flutes, by which 
means the finest doth may be washed 
without iqjury. 

I am. Sir, yours, &c. 

Ra. Burton. 
CottingbaiBi YorJishiret * 
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AIR AND WATER ENGINE. 



Sir,— W hile refleoting on the con- 
BtrnctioD of the im[lro ved steam-en- 
gine introduced by Newcodien and 
Cawley, generally termed the At- 
mospheric Engine, an idea suggest- 
ed itself to my mind, that water, 
applied as a substitute for steam 
(in order to form a Tacoum under 
the piston), would produce a similar 
effect.' 1 accordingly eonstructed a 
machine on this plan, on a small 
scale, and found it answered the 
theory exactly. The following brief 
description of it I submit to the 
consideration of your readers 

A represents the section of a cylinder ; 
B, a pipe of 36 feet, 34 feet of which will 
counterbalance the weight of the atmo- 
sphere; C, a main beam, with an arch 
and chmn ; E, a cistern, or reservoir of 
water; f,.a valve to adthit die water 


under the piston, H ; e, a valve in the 
piston; r, a valve, to admit the water 
from under the piston to- the pipe, B, in 
order to form a vacuum under the piston 
H. The whole action of the machine 
consists in opening and shutting the 
valves, r and 8. First, open the valve, 
and the water will descend and force tne 
air that is contained in the cylinder, A, 
through the valve, e. Secondly, open 
the valve s, with the vdlve r shut, and 
the water will descend through the pipe, 
B, and form a vacuum under the piston, 
H ; consequently, the weight or atmo- 
sphere acting on the piston, H, will 
cause it to descend in flie cylinder. A, 
and so on in succession, by the alternate 
opening and shutting the valves r and i . 
1 am. Sir, 

Your obedient servant, 

Wh. Tonkin. 

Beeralstoue, Devon. 
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BEVEL CRANK, FARTHER IMPROVED. 

Sir, — Observing in your excellent 
publication (Mechanics’ Magazine), 
No. 81, page 392, the improvement 
which a Country Smith thinks he 
has made in the Bevel Cranky in bell- 
hanging, 1 beg to inform him that, 
during my apprenticeship, tzvelve 
years ago, 1 made the same kind of 
crank, but with a still greater ina- 
provement with regard to the facility 
of acting. I thought, at that time, 
I was tlie inventor, but having, shortly 
afterwards, same bells to alter, 1 met 
with the very same description of 
crank, and was informed that it had 
been in use some years. 

The difFcrcnce between his crank 
and the one I am speaking of, you 
will perceive on reference to the one 
I now send you. Two plates, called 
flics, work upon rivets and mor- 
tices into the end of the crank, and 
accommodate themselves cither to 
the bevelled corner or circular wall, 
by which means the crank acts ivith 
the greatest ease and precision. 
Your Correspondent’s crank has only 
one plate or fly acting upon a centre 
rivet, which, though an improvement 
upon the old crank, is still, in a de- 
gree, liable to the oluections he is 
endeavouring to remedy. If he m\\ 
use the crank 1 have described, he 
will find it act far more pleasantly 
than his own. He will, 1 am sure, 
excuse my remarks, when 1 inform 
him my only object is to apprise him, 
and, perhaps, other country smiths, 
of an improvement in the art they 
follow. 

I am. Sir, 

Yours respectfully, 

A London Smith. 

[The model of the crank, politely 
transmitted witli this communication, 
mav be inspected at our publishers’. 
— Edit.J 


WEIGHT OF CARRIAGES IN MOTION. 

Sir, — I was rather in doubt whe- 
ther the question on the Weight 
of Carriages in Motion,” was not 
similar to that given by King Charles 
to the Philosophical Society for so- 
lution, which most of your readers 


arc, no doubt, acquainted with ; but 
a very parallel case occurs to me, 
whidl^ J think, will throw some light 
on the subject ; it is this We all 
know that a man can skate rapidly 
over ice which would not sustain his 
weight if he stood still, or even went 
only slower, because the time of his 
passing over is so short that it does 
not allow the ice to sink— his weight 
has not time to act fully. It would have 
the same effect on the weig^h-bridge, 
if the cannon-ball were laid on it, and 
snatched up at the expiration of a 
time equal to the time in which it 
passes over the weigh-bridge. 

I am. Sir, 

Your obedient servant, 

AT^fiiovpyos, 

March 10th, 1825. 


Sir, — I am rather surprised that 
your Correspondent, Sam. Yelsap, 
should introduce so many seeming 
difficulties respectinji^ a coach being 
lighter when in motion than at rest, 
when, I am confident, he must be 
well aware of the only solution that', 
can be given to the question. 1 will 
proceed, however, on the supposition 
that he really wishes for the infor- 
mation he requests, and ^vill endea- 
vour to explain, as familiarly as ])os- 
siblc, this difficult problem, and shall 
here take the micstion, as stated to 
be — a ball roiling over a weigh- 
bridge. » — 

Now, we will first suppose the 
ball to be at rest on the bridge, when 
its weight, no matter whether caused 
by gravity or any other power, acts ‘ 
in a line perpendicular to the weigh- 
bridge, and therefore causes it to 
descend in proportion to this weight. 
We will next suppose that a pro- 
gressive motion is given to the ball 
in a direction parallel to the plane 
of the weigh-bridge; in this case 
we have now two :mrces applied to 
the ball acting at right angles to each 
other, and if we represent these 
forces by the two sides of a right- 
angled triangle, they may, by the 
established laws of mecnanics, be x 
resolved into one force acting in the 
direction of Ae hyikithenuse, but 
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the direction of this force is oblique 
to the surface of the bridge. Now, 
without entering into any mathema- 
'tical calculation, it will be evident 
that the oblique force will have less 
ower to make the weigh -bridge 
escend than a direct perpendicular 
force would ; for every practical me- 
chanic knows, that if we wish to 
draw a body along a given line, by a 
rope affixed to it, we must pull in a 
direction con’csponding to that line, 
for, if we pull obliquely to it, part 
of our force or strength is expended 
in drawing the body from the direc- 
tion in which we wish it to move ; 
and thus, 'the more oblique the direc- 
tion in which we puU, the less force 
is applied to the purpose intended ; 
and thus, if we increase the obliquity 
of the pull, we shall, at last, exert 
our whole force in a perpendicular 
direction to the line in which wc wish 
the body to move ; and, consequently, 
if the body is kept from moving m 
that direction, wc shall be unable to 
make it advance it all, but it will 
remain at rest; and thus wc see, that 
the greater the. force which acts in 
, the direction of the horizontal plane 
is with respect to the force acting 
perpendicularly to that plane, the 
more oblique the compound force 
(arising from the double force ap-' 
plied to the ball) will be to the hori- 
zontal plane, and, consequently, the 
less power it will have to move 
»hc plane, on which the body rests, 
in a direction perpendicular to the 
horizon ; and tnus we see that the 
ball in motion over the weigh-bridge 
has two forces impressed on it (no 
matter what their forces are called), 
that is, a force in the direction pa- 
rallel to the weigh-bridge, amt a 
force perpendicular to it ; and I have 
ahown that these forces, acting both 
together, are the same as a force 
acting obliquely to the surface of 
the weigh-bridge, consequently its 
effect to make it descend is not so 
great as one perpendicular force 
acting in a perpendicular line ; and 
thus we see that, without having re- 
course to any other solution "than 
that which naturally arises from the 
consideration of the subject itself in 
a ineclianical point of view, we arc 
enabled to account for the seemingly 
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paradoxical proposition of a^coach 
being lighter in motion than at rest. 
I am, Sir, &c. 

G. A. S. 


A FEW WORDS FROM A PRACTICAL 

SHIPWRIGHT ON THE “ STATE OF 

SCIENCE IN OUR DOCKYARDS.” 

Sir,— O n perusing the last Number 
of the “ Quarterly Journal of Science/' 
I found an article on the State of 
Science in our Dockyards,” written by 
Alpha, in which he has (I presume 
through ignorance) depreciated th** me- 
rits niid exertions of a mo.st nsefnl class 
of mechanics, particularly those upon 
whom the eonstruction and iinprfjve- 
ment of the naiT have hitherto de- 
pended ; and the class of individuals to 
which Jie directs the public attention, aie 
those wiio have been educated at ilu' 
Naval Academy at Poitsmouth, for the 
expre.ss purpose of being made officers in 
our dockyards ; from whose acquired 
abilities he seems to anticipate a navy 
which shall farMirpa.ss our present one, 
and that of every other maritime power, 
in proportion as the scientific kno\vled;xc 
of the former is inferior to that of t!ic 
latter. 

Far be it from me, Sir, to contemn 
science, by which many useful and iin- 
iiortant discoveries have been made, that 
have greatly increased the comforts and 
conveniences of life ^ let me remark, 
however, that the utility of tlicse di.^eo- 
verics was first esiahlished by experi- 
ment, without which all theoi-piical ideas 
arc nugatory. I should, with Aloha, be 
disposed to anticipate much in the iiii- 
provement of the navy from theoretical 
Knowledge, were it not for those acei 
dental circumstances and unknoun 
causes w'hich defeat the best calcula- 
tions that can be made in the eon'-liiic- 
tion of a ship. The FreiicJi, wlio are a 
scientific people, turned their attention 
to this subject many years ago, hut l^ive 
not vet succeeded in constructing bnd 
building ship.s superior to our own, 
though built, according to Alpha's asser- 
tion, by “ knowledge derived from ap 
imperfect experience.** The woikriiaii- 
ship and internal fitting of tln'^ti' .ships are 
far inferior to ours; iii this re.spect wc 
are equalled only by the Americaus. 
Alpha thinks it' ** remarkable that no 
improvements in naval architeclure have, 
taken place /' but I think it more re- 
markable that he cniinot tell the dif- 
ference between Nc/.ili’s ark, a Koinaii 
galley or ship, and one of our first-rate 
men of war. In civil architecture scien- 
tific rules can be applied with precision, 
and the tabric in iisually What was aiiti- 
ripated* but in naval mhitecture expe- 
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rietice has proved that this is far from 
being the case. 

Alpha lias asserted as much as that a 

calculus*' is now formed and applied 
by the young men of the Academy, by 
which it would appear, that the sailing 
qualities and otlier propeities of ships 
may be predicted previous to their being 
built and fitted for sea. This is raising 
the expectations of the public, and in a 
high degree warrants them to look for 
something pre-eminent in the construc- 
tion and improvement of our navy. That 
such a ** calculus'* is made use of by them 
in the constniciiou of shins, 1 am well 
aware ; but the result has,' i believe, dis- 
appointed the expectations of those who 
have made use of it, and the public in 
general. As yet, nothing pre-eminent 
has been achieved ; and the ships thus 
constructed and built already, particu- 
larly the Regent yacht, caunot claim 
equality with many of those which have 
been constructed by ** knowledge de- 
rived from an imperfect experience." 

I think Alpha should at least have 
waited for practical proofs to justify his 
assertion, before he exalts the theorist 
at the expense of the practitioner. Iron 
is not less useful than gold, and in our 
dockyards it is a most valuable and an 
essential article in ship-buildiiig. Prac- 
tical men are the most efficient: audit 
is to such the country has to look in 
times of emergency, for the building of 
those fabrics wiich are its glory and its 
defence. During a long war, which was 
attended with iiinumeiable difficulties, 
such persons were usually employed from 
six in the moniiug to six at night, and 
frequently from five to seven, or nine, 
with a small interval for refreshment; 
under such circumstances it cannot he 
supposed that they had any leisure time 
to employ in theoretical studies, the re- 
sult of which, in fact, would liave been 
of little or no use to them in the execu- 
tion of the duties they had to perform ; 
and it will be well if the persons brought 
up at the Academy, when employed 
under the same circumstances, retain in 
their memories the portion of scientific 
knowledge they have been taught. How 
far the latter may excel the former in 
their exertions, is yet to be proved ; and 
as it respects their practical talents, of 
wliich Alpha presumes to be a judge, 1 
conceive that only practical men are ca- 
pable of deciding. 

Alpha has erred in supposing tliaff' 
science was not applied heretofore in the 
construction of our ships : just as much 
was applied as the result of its applicsk- 
lion proved useful. No naval arcnitect 
can predict with certainty the depth of 
wqter to which a ship that is built will 
swim when launched, unless he knows 
her aact weight, and is certain that she 
18 built strictly conformable to the oon- 
itmcteddrau^t. Two and more ships. 


»» 

have been built by the same moulds, and 
have dilfeivd in their draught of water 
from two to four or five inches, and the 
larger the shi|), the greater the difference. > 
lliis to a mere theorist is inconceivable; 
but wonder is often the effect of igno- 
rance ; and he who is cautious of pre- 
dicting ill this respect, discovers more 
wisdom and knowledge than he who 
charges himself wltli ignorance because 
of his silence. 

It may be ncce*ssary here to give a gef> 
neral outline of the causes that defeat 
calculation in the building of ships. The 
constructed drawing by which the ship is 
to be built, is made by a scale of a quarter 
of an inch represeutiiif^ a foot, as a 
larger would be inconvenient in practice ; 
it is then transferred to tlie mould-loft 
floor, a place appropriated for that pur- 
pose, of the full size which it represents ; 
afterwards layiiig-off moulds are made to 
the lines, and bevelling by which 
the timber is nrepared and trimmed for 
building the snip's frame. ^ The process 
of laying-off on the floor is principally 
couuccted with that part or the ship 
called the frame or skeleton, and in the 
performance of this it is fiequciitly 
round n(‘ce.ssary, in making the body of 
the ship fair, to alter some of the lines 
taken from the body-plan of tlie drawing, 
as much as from half an inch to two 
inches or more; and in propuitioii as 
the drawing is unfair, these alterations 
unavoidably take place, Eveiy rib or 
frame is composed of a certain number 
of timbers, called futtocks, the mould- 
ing sides of which are bolted together 
with a scarph, eaual to half the length of 
tlie futtocks. The moulds, before they 
are used, and the futtocks, after they arc 
trimmed, arc liable to an alteration in 
their form by the weather; and the fut- 
tocks being DolU'd together alternately, 
with so short a guide for, the moulding 
edges, cause the rib or frame to differ, 
ill large ships, about two or three inches 
from the line laid down fur it on the 
floor. When all the frames are com- 
pleted, they are raised from the ground 
and put in their proper places ; in doing 
which they are frequently so much 
strained, as to cause an alteration in 
their form, particularly in those which 
are very circular. As the iu- board works 
are carrying on, the weight upon the 
shores causes the ground to settle, and 
the cleats, &c. connected with the shores, 
yielding in some degree to the pressure, 
the frames fall out, so that a large ship, 
when finished, has been found to in- 
crease iu bi-eadth from an inch and a half 
to three inches. 

From the above statement of facts, it. 
Is obvious that very little dependence can 
be placed on the calculation of the ship's 
displacenieut, or^ in other words, the' 
depth to which she will swim when int-: 
mersed. In entering into the ci^lculatioii 
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of the ship’s displacement, which is 
, made from the constructed drawingi it is 
t necessary to ascertain the weight of the 
iiititerials of which the shipiMto be cuiu- 

E >sed. As this is attended with much 
hour, sometimes the weight of a ship 
of a similar class, and nearly the same 
tonnage, is substituted in the calculation 
(as the weight of a ship can be nearly 
ascertained when imiucrsed} ; and should 
the calculated or substituted weight be 
erroneous, it follows that the displace* 
meut will be so in the same proportion. 
Taking all the above circumstances into 
consideration, who can predict with cer- 
tainty the displacement of a ship ? 

Other calculations made from the con- 
structed drawing, respecting the ship’s 
sailing qualities, stability, dec. are at- 
tended with similar ohstacdcs and uncer- 
tainties. Should the <iisplacemcnt be 
erroneous, which is more than probable, 
the centre of gravity of the displacement, 
as calculated, will he so too, and conse- 
quently the metacentre ; and the centre 
of gravity being comparatively an as- 
sumed point, what dependence can be 
placed on the calculation of the stability 
of the shin ? The calculation of the re- 
sistance that a ship meets with when 
sailing, appears as yet too imperfect to 
be relied 014 and the centre of the 
moving power, or the centre of the 
wind’s effort on the sails, cannot be cor- 
rect, unless the masts are precisely in 
, the same situation, and have the same 
'rake as shown in the drawing, which, 
from accidental causes, is not at all likely 
to be the case. 

It may be proper to observe, that to 
obtain by calculation the centre of gra- 
vity of a ship as fitted for sea, is a most 
laborious task, even by the shortest me- 
thod ; and should not every thing in and 
about the ship (including masts, yards, 
&c. &c.) be of the same weight, and in 
the same plac^^^s calculated, it would be 
abortive. Tlias we have now most^la- 
hm ious calculations, which have not as 
yeft produced any thing of importance in 
ship constructing and building, instead 
* of that knowledge which is derived from 
practical observation and peri men t. 

Practical men of mechanical pro- 
fessions know that there are accidental 
causes and difficulties in workmanship 
that prevent the execution of many use- 
. ful plans and inventions, the theories of 
which are correct; but this is what Alpha 
has not, it apiiears, contemplated. His 
speculative ideas of ship-building amount 
to little more than pleasant dreams, which 
time and experience may correct. He 
has, indeed, said as much in favour of 
the Academy (with which he says he is 
not connected) as he could say, and per- 
haps more than has been substantiated; 
* but mere phrase is nothing : a counsellor 
lan utter an abundance of these in favour 
of his elteht, by^ which the auditors 


may be amused ; but facts, or stidug cir- 
cumstantial evidence, enable the fudge 
to determine, and the jury to decide. 

Fifteen years have elapsed since tlie 
establishment of the Academy, and it 
may now with good reason be asked, 
what has been discovered in the theory 
of ship-building more than was known 
before ? and what are the practical re- 
sults of the establishment ? 

Alpha conceives it to be a question of 
« grave consideration,*’ how far it is pro- 
per to employ persons as master joiners, 
who arc also considered as foremen of 
the shipwrights. Perhaps it is a ques- 
tion of graver consideration, how far it 
is proper to employ them as shipwright 
officers at all, and whether it is nut a 
bad application of their calculating ta- 
lents ? As the constiuctioii and improve- 
ments of the navy principally devolve on 
the surveyors (the laying-olf and building 
of ships uevolving on the shipwrights and 
their officers), a few of them might be 
employed as calculators under their su- 
perintendence; and the rest, probably 
with more propriety, might be placed as 
calculators, under the dh'ectiou of the 
astronomer-royal. 

1 have to apologise. Sir, for the un- 
usual length of this letter, but I trust 
you will sec the importance of the sub- 
jeet is such as requires it. Why the me- 
rits of a practical mechanic should be de- 
spised, merely because he has not had 
the advantage of a boarding-school edu- 
cation, and lias not been taught French, 
nor dancing and fencing, is what no truly 
generous mind can conceive. 

The class of individuals whose merits 
Alpha has undervalued, was always equal, 
and more than equal, to the duties they 
had to perform ; and ihcir sei-vices merit 
not only,thc thanks, but also the favour 
and protection, of the public. 

Should you, Sir, allow this a place in 
your most practical and useful publica- 
tion, you will confer a great favour on 
those mechanics of whose merits and 
talents Alpha has so mean an opinion, 
and also on 

Your most obedient, humble servant, 
Anti-Calculus. 

P.S. 1 hope, Sir, yUu will excuse my 
phra.scology, as i was not polished at tAe 
/Icadewtf, 


CONCENTRIC CHUCK FOR TURNERS, 
. INVENTED BY E. SPEER, ESQ.* 

This Chuck consists of hollow 
truncated cones, httiinr, with tolera- 
ble accuracy, into each other, the 


* 'The Society of Arts has voted its 
large siUer medal to Mr.' Speer for this 
invention. 
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out('r one scrowinjif on lo the man- 
drel of the lathe, and turned like a 
common cliuekj at the bottom is a 
detached circular plate of brass, to 
force the cones out, in case of any 
adhesion ; but I have never found 
this necessary. It is calculated to 
obviate a necessity for numerous 
chucks, which arc applicable to dif- 
ferent kinds of work, and to save a 
s^reat deal of time, which is lost in 
preparing’ materials, in the 

rouifh, for turning ; in fact, it may 
be called a universal chuck, whenever 
the back-puppet is in use. 

Every one acquainted with turninjj 
is aware of the trouble attending the 
first fitting a piece of wood to the 
lathe, wdiich seems by this con- 
trivance, simple as it is, to be en- 
tirely obviated. Nothing more is 
necessary than to remove one or more 
of the internal cones, till there is suf- 
ficient room for the admission of the 
substance to be operated upon ; and 
it afibrds particular facility for re- 
moving any work from the lathe (a 
screw, for instance) which may re- 
quire to be accurately fitted before it 
is finished. 

The present chuck is adapted to re- 
ceive any work between three and 
three-quarters and one-eighth of an 
inch in diameter ; but there can be 
no objection to its being carried to 
any extent in size that may be re- 
(|uirecl. It appears e<[uully well cal- 
culated for turning brass, n'oii, or 
steel, the chucking of which is, in 
general, rather a troublesome ope- 
ration ; and it possesses one advan- 
tage, which is, I believe, peculiar to 
itself, namely, that it is impossible 
to injure the tool employed ; for, as 
the work is carried^ round, merely by 
the friction on the inside of the cone, 
which may be increased or decreased 
at pleasure, by moving the screw in 
the back-puppet, in the event of a 
tool encountering a knot, or any other 
impediment, this friction is invariably 
overcome with less violence than 
would be requisite to break the point 
of the tool, and the work remains 
stationary. 

The cones of this chuck are turned 
at an angle of about from ten to 
twelve degrees; but whether this 
may be the best proportion 1 am not 


prepared to say; probably, if it 
should come into general use, the 
angle might be determined by the 
kind of work to be performed. 

I have had a chuck of this kind 
made in brass, with the cones of iron, 
but it is cumbrous and expensive, 
and docs not answer so w'cll, owing 
to the surface of the iron offering less 
resistance to the work within it. This 
perhaps might be remedied by rough- 
ing; but 1 think the chuck is much 
belter in wood, as it can be made by 
any common turner at a trifling ex- 
pense, and possesses more strength 
than can possibly be required. 



The preceding figure is a section of a 
chuck, which consists of several hollow 
cones, placed one within another ; the 
whole of them may be removed by mishing 
a pin through the screwed hole in the back 
of the chuck against the plate, aa ; the 

I date, a a, must then he replaced. ITie* 
udlow- cones or chucks may then be 
easily pushed out from within one anu- 
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tlittv, till oiif is found that will receive eiTect — I mean the classificatifAi ot 


end of a piece of wood, &c. that is 
iiireiided to be chucked ; they must then 
be replaced in theii* respective situations 
in the largest chuck, and screwed on the 
end of the mandrel, 6, of the lathe, as 
represented in the figure. The piece of 
wood, c, intended to be chucked, must 
then be pushed into the hollow cone, and 
the conical centie, d, (of the back -pup- 
pet) must be screwed against the end of 
the wood, which will cause sufficient 
friction within the chucks, so that the 
mandrel will turn round the chucks and 
the wood altogether. 

These chucks will be found particu- 
larly convenient for chucking tlic outer 
end of any irregular ])iece of wood, when 
the centre, d, can be applied to the op- 
])osite end of it ; and also for chucking a 
]»ieccof wood that has been turned, when 
the centre has been cut off one of its ends. 
The chucks may be made Of box, or any 
other hard wood tliat is not easily split. 


PROMOTION OF EMULATION AMONG 
THE WORKING CLASSES. 

Sir, — Kneouraged by the very 
great mterest evinced by you for tlie 
education and independence of the 
Working Classes, 1 beg leave to 
trouble you with a few hints on the 
subject, which, however cursorily 
thrown together, may possibly elicit 
from more experieucea heads some- 
thing beneficial to the interests of 
that most meritorious part of society, 
on the >vcll-being of which, it may 
be justly said, depend the rank, 
wealth, and fame of this great nation. 
1 am induced to hazard my opinions 
at this time particularly, in conse- 
qi;ence of the announcement made, 
W the 77th Number of your Maga- 
'zine, of Mr. Brougham’s paper on 
“ The Education of the Working 
Classes,” as I detest pirating the 
opinions of others, or being supposed 
capable of doing so, as much as 1 
f(‘,el tenacious of asserting the merit 
due to any degree of originality I 
may possess. 

To confine myself to such limits 
as will not be trespassing too much 
on your columns, I shml, for the 
present, allude to one point only, 
wlierein 1 imagine much mutual 
•advanmge would be promoted be- 
t\\ ecu master and man, if feelingly 
taUcij np and judiciously carried into 


workmen according to their merits 
When one or two thousand men 
are employed under a common head, 
as in the service of Government, for 
instance, dissatisfaction, in some 
degree, is inseparable from dilFcr- 
ence of capacity in the same com- 
pany of workmen, when the amount 
of wages depends on the general 
exertion, and individual pay is the 
same to all; or wherein an eqiuJ 
proportion of the amount of the 
Aveek’s earnings is the right of the 
worst, as ivcll as tliat of the best 
mechanic. And as such diflcrencc of 
talent, ill the customary mode of u ni- 
iiig companionships, is' us unavoidably 
collected together as it seems pre- 
posterous it should he so, some bet- 
ter mode of enabling each to have 
the full value of his exertions must 
be desirable to the men and to those 
over them, whose love of justice 
cannot fail of being excited, as tlicir 
experience, discrimination, and sen- 
sibility, in numerous instances, dis- 
cover occasions for the exercise of 
it. To remedy this evil, give a stimu- 
lus to exertion, and excite an attach- 
ment to the service, I would classify 
the companionships; limit the num- 
ber of men in each class ; put at once 
the very best av orkmeu in the first, 
the next in ability in the second, and 
so on of the remainder ; fix the daily 
or Avcckly pay of the classes on a 
graduated scale, and, as a vacancy 
occurs, fill it up from the next infe- 
rior class, the men of the superior 
choosing, by a majority of their votes, 
the mechanic most suitable to their 
oAvn interests ; and, lastly, leave each 
class the power in a similar manner, 
and after due notice to the proper 
officer, of ejecting an idle or inca- 
pable individual. 

On this principle all would look 
forward Avith hope : iiidifiTcrcnce 
Avould find no lurking-place : dissa- 
tisfaction would be uuknoAvn, and 
the service would have a zealous 

S rter in every individual, Avhich 
r foreign nor domestic induce- 
ments could make him fe.rsake ; to 
Avhich add the love of country — and 
a federal union, thus effected, would 
look on the unholiest alliance possi- 
ble, formed against this country .with 



432 


IRON MARTS — CORRESPONDENCK. 


the same indifference that time con> 
templates the ephemeral productions 
of art. 

I am, Sir, 

Your obedient servant. 

An Auld Servant of Government. 


IRON MASTS. 

Sir, — A t a period when Science is 
making such rapid strides, and its ele- 
ments so generally diffused, even among 
the labouring classes, it cannot be mat- 
ter of surprise that the public attention 
should be alive to any improvements in 
the form of our ships of war, to the con- 
veniences afforded for their skilful navi- 
gation, or to any other circumstances 
which may place us higher in the scale 
of improvement than any other naval 
power. 

The columns of our newspapers have 
been much occupied of late with accouuts 
of the trials of the three experimental 
sloops of war, Champion, Pylades, and 
Orestes, and a deep interest has been 
excited as to the final result of those ex- 
periments ; but this interest rests chiefly 
in the minds of those who are little able 
to judge of the value of the experiments 
in a pliilosophical point of view. 

In the absence of data as to the rela- 
tive sizes of the vessels, the area and 
form of their mirlslnp sections, the form of 
their fore and after bodies, their draught 
of water, the dimensions of their masts 
and yards, and area of their sails, no de- 
finite judgmeiitcan beformed ofthe merits 
of their constructors ; for let it be recol- 
lected that the man who can build that 
ship which shall have a maximum of good 
qualities with a miuimum of defective 
ones, under all circumstances of sailing, 
and in all states of the weather, and can 
do this, so as to carry the required num- 
ber of (^ns, in a .ship of tlie least possible 
diinemsious (to secure good (piaUties) is 
to be considered , not only in an econo- 
mical point of view, but in a scientific 
one, as the most skilful constructor. It is 
a well-known fact, that a person totally 
ignorant of the science of naval architec- 
ture can build, with success, a largo sJiip 
to carry only those guns, and that quan- 
tity of stores, usually put on board a 
small one, and she shall have better sail- 
ing qualities than the smaller vessel, al- 
though the former shall be far inferior to 
the latter in scientific construction. 

But, Sir, I look with a deepei' interest 
to the result of the next cruise, than the 
(luicker or less quick passage of tliese 
three sloops through the water, wlieii I 
turn my eyes to the experiment which is 
being tried in the Phaeton frigate which 
accompanies them. This ship, it ap- 
pears, has a main-mast and bowsprit of 
iron, made under the patent rigiit of Mr. 


Robert Bill. If this plan should succeed, 
it will confer a beiient on the English na- 
tion of no mean importance; it will 
make ns at all times independent of fo- 
reign countries for a supply of masi- 
timber— it will give an ener^toBritishin- 
dustry, and employ a large capital at 
home — it will decrease very considerably 
the expenses in the equipment of a navy; 
and, what is still of more importance, 
by the powerful veutilation which they 
afford, the health and comfort of the 
seamen will be promoted, and the du- 
rability of the ship ensured. 

By a new and nappy improvement in 
this species of inast-making, and for 
which the inventor lias lately taken out 
an additional patent, masts can be made 
of the required strength, and still pre- 
serve a comiiarative degree of lightness : 
and further, iron masts mav betaken out 
to foreign stations in small parts, built 
on board ship by the mechanical means 
which every ship affords, and thus ren- 
der a mastiiig-machine unnecessary. By 
this, in time of war in particular, a very 
great .saving will arise. Added to all 
these advantages, an iron mast, even 
according to the present high price of 
the raw material, can be made at half 
the cost of one of wood, and will, most 
probably, last ten times as long. 

I am, Sir, yours, &c. 
Deptford, March 15th, 1825. C, P. 


CORRESPONDENCE. 

Amicus may forward the portion of his 
paper intended for our pages. 

T.M.D. is referred to the article in 
our present Number, from A London 
Smith.” f* 

Junius Anaxarchus will please to look 
to our notices to* Correspondents in 
Number 75. 

E.B.C.’s papers shall have an earW 
place. His proffered observations on^ 
Ijocomotive Engines will be acceptable. 

Communications received from— Haspy 
Smolet — A Lover of Good Things— 
C. J. K.— Aurum— T. VV. S.— Enquirers 
— T. Hartshorne— Plato Myssliear— Dub- 
lini— Wm. H. C.— G. Scott-W. A. 0.— 
Mr. Pasley — B. D. — An Amateur — Do- 
verensis— Adam— T. S. — Old File, , 

Erratum.— Page 414, vol iii. 2nd col. 
line 34, for ‘ provides,* read * pervades.’ 


Comninnications (post paid) to be addressed to 
the Kditor, at the Publishers’, KNIGHT and. 
LACEY, 53, Paternoster-row, London. 

Printed by B. BxNswT,Bblt-eonTt, Fleet-street 
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MSW TALLOW LAMP— FRICTIOK ON RAILWAYS. 


NEW TALLOW LAMP, 
INVENTED BY MR. M. MONNOM. 

Agreeably to the request which 
we made in our 69th Number, Mr; 
Monnom haa favoured us with the 
following more particular descrip- 
tion of the New Tallow Lamp, in- 
vented and made use of by him in 
his trade as a watch-maker. 

Fig. 1 is a perspective view of the 
lamp. It repre«eiits a .standing light, but 
is instantly made poi table by turning the 
St*rew, A, and taking away the reservoir, 
B, a.s is shown by fig. 2. A pipe pro- 
ject> from the bottom of the reservoir, 
and scmv-s into the pipe, D, of K, the 
buri.er. F show.s tlie top of the air-pipe, 
which mote> the wick un or down by 
means of a pin, H, which projects in- 
side the slider. I, a projection of brass 
to strengthen the slider, and make more 
halt for the |)in, II. J Is the .slider, on 
which is placed a round wick. K, a 
screw and plug, fitted to the bottom of 
the pipe, D, of the burner, to regulate 
the runuiiigof the fat from the reservoir. 
L is a cap fitted with cork, and screwed 
on the end of the pipe, I), under the 
burner, to jn-event the tallow’a running 
from the joint. M is a pijie, big enough 
to contain the wick and slider. 'I'here 
i.s a groove cut down the inside to admit 
the pill, H, and keep the slider fioiii 
turning round. N, a collar and screw, 
which screw.s into the buiner, and forms 
part of the stand. O N a cup, with an 
inside .screw, made to receive the end of 
the pipe, M. PP are two pipes, soldered 
to < ) and Q. 1’hls frame is screwed into 
the botuim, R, ami foms the whole of 
the stand. S is a piece of leather, made 
to fit the cup, (), and is put on the air- 
pipe to secure the joint at T, PP acts as 
a spring upon the leather, and keeps the 
lamp from turning round with the hall, 
U. VWV are four brass balls, to rai^e 
the hott«ni from the table, so as to ad- 
mit the air to pass up the air -pipe, which 

{ [Ives life to the flame of the lamu. This 
amp produces a clear and steady light, 
superior to any gas. 

Street-lamps, carriage-lamps, or 
lanterns, may be made on my plan 
to bum twelve hours, without any 
alteration. Should any of your Cor- 
respondents wish to have lamps made 
on this plan, 1 shall be happy to sup- 
ply them on moderate terms. 

I am. Sir, 

Your obedient servant, 

M. Monnom. 

Pebroary 17 , 1825 . 


FALLACY OF MR. ROBERTS’S EXPE- 
RIMENTS ON RAILWAYS. 

Sir,— ‘At page .381 of your useful and 
entertaining Publication, under the head 
of ** Railways," I read the following no- 
tice:—** To set at rest a question which 
has of late been a good deal agitated, 
with respect to thevriocity of a carriage, 
in diminishing or increasing the degree 
of friction on railways, Mr. Roberts, of 
Manchester, has made the following ex- 
periments." Then it proceeds to detail 
these experiments, which consist in a 
coiitrii'aiicc to make the railway move 
(on which the carriage rests), instead of 
the carriage itself, and by attaching the 
latter to a post, to which also has been 
affixed one of Mariott’s weighing ma- 
chines. The force with which the car- 
riage pulled when the railway was put 
in motion under it, was held to be the 
measure of the friciiou, and the result 
was fotiiul to be, that an uniform force 
was exerted, under every change of 
velocity. 

Now, really, Sir, the confidence with 
which this question is .said to be 
finally decided is quite astounding, and 
it may argue great prei>utn|>tioii in me to 
call it ill question, or attempt to con- 
ttavert it; but, in my .simple ojiinioti, 
the experiment itself juiuninr*, to nothing, 
and the result which has been obtained, 
is what any one might liau‘ .iiilicip.it ed 
by a little alleiitioii to it'-- parts One 
great error that I consider luisheiMicom- 
milted, is in .supposing it the .same thing 
whether tlie hiavv boih itselt moios, or 
the railway tin'll Is muter it, foi the re- 
sult of the experiment uiili tln‘ latter 
motion is torally .at v.TriaiK.e with what 
experience prove.s to be the f.ici with tlie 
former, viz— that the gia\itatiiig or 
downward force of a heavy body may be, 
ill whole or in part, su.'‘'|ieiided by a supe- 
rior force pressing it with difleieiit de- 
grees of velocity ifi a different direction. 
For instance, it is a well-known axiom, 
that the faster a carriaKC moves, the 
lighter it becomes; and that when once 
a force htas been exerted to give it an ac.- 
celerated movement, a smaller force will 
serve afterwarcl.s to keep up the same de- 
gree of velocity. Assuming this then to 
be the fact, which \ believe is incontro- 
vertible, how comes it, if it were not for 
the reasons I have here stated, thati 
greater force being required to overcome 
the resistance in the first instance, the 
continuance of the same degree of force 
is not required afterwards, if the resist- 
ance of the weight and friction be the 
same (as Mr. Roberts thinks he has 
proved), whatever be the velocity ? 

it so happens that in the same Num- 
ber (80) of your Magazine, in which this 
decisive experiment ot Mr. Roberts is in- 
serted, 1 am famished with a more con- 
viociug proof, ** that velocity diminishes 
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weight, ' by a question which a Corre- 
sfwudent (Air. Yelsap) asks, without re- 
ference to this question (see viz. 

** Why does a coach in motion press a 
w(ygln)ridgc less than when it remains in 
a state of rest ?” or, to simplify it thus, 
“ Why does a cannon-ball press upon a 
weighbridtrc more when at rest than 
when in motion ?’* In other words, 
“ How is gravity suspended by motion ?** 
Here, then, by this simple question is 
the fact I undertook to prove ascertained 
(for without gravity there can be no fric- 
tion), and the writer only wishes to 
know the cause of its diminution, which 
must be sought for in the propelling 
power. But, in short, this principle wiis 
so well understood when I was a boy at 
kIj.'wI, that I hare frequently, with 
other boys, propelKd myself with such 
velocity, as to slide across a niece of ice 
that would not, tor ever snorl a pe- 
riod, support my weight ; and wlu*n I 
have again attempted it with a dimi- 
nished velocity, it has given wav under 
me. Is not this aconvineiiig proof, that 
the weight or pressure in the two in- 
stances was dinerent, otherwise in the 
latter it would not have given way ? 

Having given these instances of a par- 
tial suspension of gravity by motion, I 
will .state one where it will be seen to be 
wholly su^pende<l, or cease to act, and 
which I expect may be doemcti in a great 
measure conclusive, viz.— that whcicin 
a cannon-ball (whose gr.iviiy we may 
call 24 pound.s) is piopelled iii a point 
blank horizontal (iiirction, say 2COO 
yards, before the velocity of its f<i*ice be- 
conies dimini.slicd, and it inclines to- 
wards the earth. Here, then, hir this 
entire space of 'JOiKl 5 ards, we iuive a 
giavitating force of 24 poundN ens irrly 
suspended by a propelling moNemeut; 
audit Is only at the end of this gieat 
distance that the movement b('comcs im- 
peded by tJie resistance of the atmo- 
sphere, and the gravitating power be- 
gins to act and make it descend. 

This I consider sufficient evidence to 
show why I dis.sent from i he conclu.sion 
Mr. Roberts has come to, viz. — that fric- 
tion of the same body is the same nndei* 
all degrees of velocity; and if my theory 
Is correct, wljich is what l.as h.itherto 
been believed to be the true one, before 
this supposed discovery of Mr. K., it still 
remains a desideratum" in science to dis- 
icover the means of inea>uring the fric- 
tion ot> body under dilfereiit degrees of 
velocity ; for, with the little knowledge 
I have "of mechanics, and I confe.ss it lo 
be but little, I conrider this contrivance 
of Mr. K.„ however iegenioiia, does wot 
ivxoiuplish it. 

I have tf> apologise. Sir, for troubling 
^ouat-uch length; but as your object 
ill publishing differeiit opinions w, if pos- 
sibk, to elicit tiiiA, perhaijs you may 


deem this to be wortliy of insertion i in 
doing which you will oblige, Sir, 

Vour obedient servant, 

A Constant Reader. 

No. 1, Woburn- place. 


Sir,— I n your 80th Number, p. 381, 
you have described an apparatus made by 
one Mr. Roberts, for the purpose of sei« 
ting at rest the question on Railways. 
Wc practical lueclianics do not under- 
stand what is meant by this expressioDy 
as we cannot see the use of this appara- 
tus, or that it ha.^ shown any thing dif- 
ferent fioni what was before generally 
known. We all know that the power 
reciuiied to oveicome fiiction on rail- 
ways, Ac. mn>t be inciea.std with the 
speed; that is, inr iLl^lance, if a double 
speed is wanted, a double power must be 
applied for. Supposing there were only 
friction c(iO\crcume, and that friction 
were equal to l.'iO pounds^ it is clear that 
this resistance, at two miles and a halt 
per hour, will be equal to a lioise’s 
power ; but it you alter the speed to five 
miles per hour, it will require two 
horses’ power ; at least it will tike a 
stcam-engiue of two horse.s power to 
diiveit; and if you farther iiu rea<e thtt 
sp(*e(l to ten miles per hour, it will re- 
quire the power inci’eused in ilie same 
])voportion. Although we do not take 
the ie.ri.staiice of the air into the account, 
it has been found by expeiiment, that 
in a still atino.sphere, a squaie foot sur- 
face, moving at the velocity of ten milei 
per hour, experiences a leM.stunce equal 
to 41)2 pounds ; and if a carriage on a 
railway contained 20 squ.iie lect front, 
it would be thus; 20 x 4!t2- 1*>'4 pounds, 
the wliole risistance ; but if going against 
the wind at that speed, and the wind 
blowing at ten miles per hour, this 
would be equal to the speed of twenty 
miic.sin a still atiuo.spliere ; aud as tlie 
resistance of air ii)ci'ea.ses as the square 
of il:e velocity, it would be = 11.84 x 4*» 
H!Uo pound.v. Great as thib resistance 
is, yet it docs not increase like the re- 
sistance of water on canals, &c. A Cor- 
res]»oiident, in Number 72, p. 247, has a 
stiangc and eridently fallacious way of 
calculating those resistances; but in 
Number 7‘J, p. 3.50, we meet with a 
writer of a diderent cast, who no doubt 
understands the subject, and if he has 
moie time to write than me, I hope you 
will hear more from him. 1 shall only 
mention that the resistance t<i vessels 
oil canals, Ac. will be louiid to increase 
ill a higher degree than tin .>quare of the 
velocity. Light fluids, as air, which may 
be said to be without weight, will resist 
SH the square of the velocity ; but heavy 
fluids, like water, will resist as the cube 
of the \tdocity. For esample, a double 
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ve1ocit]r cannot be obtained from water 
but by increasing the column four limes; 
and, as Mr. Smeatoii says, that where 
the velocity of water is double, the ad- 
justage or aperture being the same, the 
effect is eight times ; that is, nut as the 
square, but as (he cube of the velocity. 
Now, there can be little difference whe- 
ther the body move against the water, 
or the water against it; therefore a ves- 
sel moving at a double velocity must be 
resisted by double the quantity at double 
the velocity, which is 2 x 2=4 x 2=8. 
We find in water-mills, where we have 
a c('rtain quantity passing through the 
sluice aperture in a given time, and say 
the effect is equal to one; but when the 
head-water, or column, has risen four 
times the height above the aperture that 
it was in the first instance, there would 
double the quantity pass this given aper- 
tuie in the same time. Now, as the 
power of water-mills is best found by 
mahing the water act on the wheel by 
its gravity, four times the fall or column 
will give fimr limes the power; and as 
double the quantity passes in the same 
time, double the quantity would always 
be on the wheel, which also double.^ the 
power; thereforc4x2=8tinie.s. So that 
when a vessel is made to force its way 
through water at a double speed, itulu^t 
be resisted four times, atul at a double 
velocity, which makes it equal to eight 
times, namely, as the cube of the velocity. 

We are wandering, however, from our 
first siihjeet, viz. Mr. lloberts's model, 
to which let us return. It ha.s been 
stared, that were a weight equal to 100 
pounds suspended over a pulley, and the. 
end of the line connected to a caniage 
on a railway, and that this carriage took 
90 pounds to put it in motion, that in 
time the carriage would accelerate to a 
great speed, until counteracted upon by 
the air. 'Fliis, 1 suppose, no one will 
deny ; but the faster it runs, the faster 
are we spending our power, for the 
faster is our wound-up weight sinking ; 
so that we just come to where we set out, 
viz.— the power to resist friction iiinst 
increase with the speed. 

1 am. Sir, yours, truly, 

W.D. 


THE BALANCE QUESTION — FRIC- 
TION ON RAILWAYS. 

Sir, — I beg leave to step forward 
to g;ivc my opinion on a question 
which appears to me to be treated 
by your Correspondents in a very 
erroneous manner, and I come for- 
ward on the present occasion not 
only to endeavour to set your Cor- 
respondents right with respect to it, 
but also with a view to cneck that 


spirit of presumptuous triumpli 
which is too visibly manifested by 
your ** Young Engineer.” 

In speaking of the Balance Ques- 
tion, (t. B. says, ” the reason of this 
is so clear, that it would indeed be 
singular if it were otherwise.” I say 
so too. S. Y., on the other hand, 
says, that a pressure infinitely great, 
exerted in the way G. B. describes, 
will not increase the weight one 
g[rain. Tliere is, indeed, a nice dis- 
tinction between the words weight 
and jnessurc in a philosophical point 
of view ; hut, on the present occa- 
sion, I shall consider them as syno- 
nymous, as this, I believe, will best 
correspond with the general ideas 
of your readers. Then, suppose a 
balance to be loaded with equal 
weights. If, ill this state, wc step 
under the beam (standing on the 
ground), and apply an upward force 
of 30 pounds to the middle point of 
one of the arms, it is manifest, from 
the properties of the lever, that 15 
pounds put into the scale which 
hangs from the same arm would ex- 
actly be a counterpoise to the 30 
pounds. Now, let tlic man step into 
one of the scales, and let him be 
counterpoised by weights pul into 
t)ie opposite scafe ; if, then, in this 
state he presses upward with a force 
of 30 pounds on the middle point of 
the same arm from wJiich he hangs, 
it is evident, from what we have al- 
ready stated, that an additional 16 
pounds thrown into tlie same scale 
would exactly balance the upward 
pressure of 30 pounds; but, since 
action and reaction arc etiual and 
opposite, the man necessarily throws 
30 pounds into the scale, which is, 
in fact, 15 pounds more than is ne- 
cessary for restoring the equilibrium. 
What, then, is to be the consequence ? 
Why, it is too apparent. All your 
other Corresponaents say that it is 
owing to the elongation of the arm 
that the scale descends, hut, as G. B. 
very acutely remarks, page 308, the 
swinging canuut alter the point of' sus- 
pension. 

Should yourreaders not see clearly 
through this remark, let them read 
cage 408, vol. i. of the Mechanics’ 
Magazine, and they will there per- 
ceive that oblique action has nothing 
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to do with the descent of the scale ; 
but, should that article not be con- 
vincing enough, let me still farther 
•observe, that in all cases of oblique 
action there is a loss of power pro- 
portionate to that obliquity; conse- 
quently, according to that principle, 
tlieic is a portion of the man’s weight 
loiit ; hence the scale ought to a&ctnd. 
But, say my opponents, the arm of 
the beam becomes virtually longer, 
or the point of force protrudes far- 
ther from the fulcrum, and this 
causes it to descend. Well, let them 
have it so ; but they will allow me 
to say that this protrusion or elon- 
gation is always proportionate to 
the loss of power arising from the 
oblique position of the scale ; so 
that, in this way, "an equilibrium 
would constantly obtain. Your Cor- 
respondents will, therefore, perceive 
that all the demonstrations and ex- 
planations that they have given arc 
not sulhcient to account for the 
descent of the scale. 

Mr. (ieorge Gregory, at page 361, 
has attempted to give us a trigono- 
metrical solution of the fact, when 
the scale is prevented from being 
thrust out if the perpendicular posi- 
tion, but it only proves that the 
oblique force : direct force : : as 
radius : the sine of the direct force. 
This is, in fact, proving nothing, 
since oblique action is not the cause 
of the eifcct produced ; but, suppose 
hat oblique action were the cause 
of the descent of the scale in this 
instance, then Mr. Gregory’s solution 
carries a manifest contradiction on 
its face. Let us hear what lie says, 
“ Then, by the revolution of forces, 
it will be revolved into the two, 
HA, AG, (vide page 361) ; but AG 
is in the direction of the beam, 
tluTffore it can have no effect in turn^ 
infr it about its centre ; hence AH is 
the direct force.” Now, Sir, for the 
sake of your less informed readers, 

I may just observe to them that Mr. 
Gregory’s meaning is this : — that, 
because the mans weight has grown 
lighter^ the scale must necessarily 
descend / ! / This, in fact, is the sum 
total of his solution. 

' Mr. 0. Baglaud says, that he tried 
the experiment by putting a piece of 
wood into the scue, and attaching it 
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firmly to the beam, in imitation of 
the man’s grasp, and that thef same 
effect followed. How could it be 
otherwise ? "J'he piece of wood thiust 
thq scale out of the perpendicular 
position, thus causing a correspond- 
ing action upon the arm, arising 
from the centre of gravity of the 
sede endeavouring to fall under the 
point of suspension of the scale ; ano 
this mechanical action pressing up- 
ward against the arm, explains, in a 
very clear manner, the descent of 
the scale, according to what I have 
already stated. 

Your '‘Young Engineer,” at page 
393, attempts to prove to G. B. wliat 
he had promised at page 278, but I 
need not trouble you with a review 
of it — it carries its own refutation 
along with it. Indeed, Sir, taking 
all things under consideration, G. B. 
has pointed out the method of solv- 
ing this question more philosophi- 
cally than any of your other Cor-' 
respondents. You will observe, I am 
speaking of his method, not of the 
conclusion he has drawn from that 
method. 

8. Y., at page 394, puts a question 
to me. Now, I have no ocjection 
to answer it, for the sake of yoiii 
other readers ; but why should i do 
it for him, when he says, at p. 358, 
that he admits it, namely, the posi- 
tion advanced by me at page 308 ? 
By-the-bye, Mr. Editor, his letter is 
a laughable one : let us look at it, if 
you ]^easc. At page 358 he quotes 
a passage from 239, and, after having 
read it, he sullenly exclaims — “ thU 
I deny'* Immediately after this he , 
cites another passage, which, you 
will observe, is exactly the same 
proposition, couched in different 
words, and, after having read it, he 
exultiiigly exclaims — “/Ais I admit! 
it is conformable to the experimeota 
of Mr. Professor Vince.” Then, 
after giving us a great deal of intri- 
cate calculation, which, I confess, is 
far beyond my comprehension, he 
goes on to state that 158 pounds 
moved through 20 miles have ex- 
pended 2000 pounds in balancing 
the friction aloue {all this may be 
true, from the nature of your engi- 
neer s machinery !); “ and yet,” says 
he. '' the writer alluded to has the har- 
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diliood to assert that, speakinjr prac- 
tically, it would cost no more to 
command a velocity of 20 miles an 
hour on a railway than a velocity 
of one.*’ 

Now, Sir, if I may he allowed to 
draw an inference from the abo'-’e 
statement, S. Y. denies wlmt a little 
before he admitted, and even insi- 
nuates that the conclusions dra\yn 
by the writer of the article on Rail- 
ways are not strictly conformable 
to the experiments made by Vince 
and Coulomb. Now this is sufficient 
proof to me that be knows nothing 
of the exjieriments made by these 
entlcmon. For his instniction, 
owe VC r, I can inform him thi\t, ac- 
cording to the experiments of Mr. 
Vince, friction is an uniformly relard- 
ing Ji>rc(\ avd aheuys corrvsponaing to 
iht 'time. Those of Coulomb arc 
somew hat different from JMr. Vince’s, 
for he concludes, Umt ail things hciug 
alike, (he friction is prrporlional to the 
prcssni e. 

^ S. V. further says, ** I am essen- 
tially a practical man, and am proud, 
very proud of belonging to so useful 
a poilion of society — to apportion 
who could claim amonji its members 
a Smeaton and a >Vatt.’* This may 
sound all well enough, but some 
people arc proud of making a merit 
of necessity ; moreover, Walt an<I 
Sir.ealoii were men of genius, and, 
as such, I consider them as theo- 
retical men, for “ genius is the gift 
of God, which learning cannot con- 
fer.*’ Practice may hold the helm, 
but theory must guide the bark. 
Although 'Watt and Smeaton liavc 
.sprung from the same class of so- 
ciety to which we belong, that is no 
reason why we should content our- 
selves to drag a life of drudgery and 
toil under the mercenary eye of, 
perhaps, a tyrannical master. No, 
Sir, let us ii.se our honest endeavour 
to get rid of those slavish trammels; 
ive have now the blessed opportu- 
nity, through the pages of the Ale- 
rhanh's’ iMagazinc, of unfolding our 
minds (each in his own way) ; we 
have now opportunities that Walt 
and Smeaton never enjoyed ; let us, 
therefore, do what we can to better 
our 4*ondition, and, as Mr. Be van re- 
marks, page 199, vol. i. 


is accomplished without labour, and 
nothing is denied to application and 
perseverance.** 

1 have been induced. Sir, to enter 
thus fully, or rather, 1 might say, 
superficially, into the merits of S.Y.’s 
communications, with a view to check 
that impetuous spirit by which he 
seems actuated, and which is evi- 
dently carrying him beyond himself, 
and, if not timely curbed, will lead 
him at last to the most erroneous 
notions in matters of science. You 
will, perhaps, sav 1 have been too 
severe ; I grant I have been severe, 
but “ he who sparetli the rod hateth 
the child.** 1 shall aluays l»e happy 
to meet S. Y. in the pages of the 
hlcchanics* IMagazinc, but v/ith a 
less inip('<loiis tone than he has 
heretofore assumed. 1 would feel 
satisfaction in assisting him in his 
mechanical studies, so f.ir as my abi- 
lities permit, and it will always yield 
me pleasure in auswerhig those (pie- 
ries which he may, from time to 
time, insert in your journal. 

Having, in this letter, miuie such 
an open attack upon many of your 
Corre^ipondciils, 1 consider it* hut 
jm'^icp that they should ho in p(*s- 
se-ssion of my real addi'cs';, that I 
may openly and fiirlv thoir 
charge; and, as ray friends in the 
North used to say,* that there was 
never “ muckle luck atti ndit imy body 
that had Irca wtonc.9,*’ I thoreftire beg 
leave to subscribe myself, 

Your obedient servant, 

James Yijlk. 

631, Lion-street, Clerkenwcll. 


RAW AND BOILED EGGS. 

Sib, — I conceive the difficulty of 
spinning a raw egg (stated by Nicol 
Dixon, page 374, vol. iii.)* arises 
from this cause : — ^We know that if 
a cup containing water he turned 
round quickly, the cup may be turned 
for a considerable number of revo- 
lutions, >vhilst the water remains sta- 
tionary or nearly so ; this, in adegree, 
must be the case with the egg. 
When you spin a raw egg, the fluid 
within having a tendency to stand 
still, the friction of the liquid against 
the inside of the shell, in conse- 
quence of its not being round, pre- 
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veut» its spmninj ^ ; but, if you con- 
tinue to spin it, by desrrees the fluid 
will revolve too, and then the diffi- 
culty ceases; as I have found, on 
trial, that a boiled or raw egg, ap- 
plying, as nearly as may be, the same 
force in spinning them, will continue 
to spin nearly the same time; but 
the boiled egg spins much tlie faster 
at first, till the fluid within the raw 
egg revolves with the shell. 

1 am, Sir, 

Vours sincerely, 

Ai^uiovpyot. 

March 10th, 1825. 


•BLF-REOULATINO PENDULUM. 



Sir, — H aving seen, in Number 77 
of your valuaMe Magazine, a de- 
scription of a very ingenious Self-re- 
gulatiug Pendulum, but rather of a 
complex nature, I am induced to 
submit to your notice one much more 
simple, which is applied by Messrs. 
Barraud, Conihill, to their astrono- 
mical clocks. 

Description, 

The preceding drawing represents the 
pendulum rod, with the external frame, 
enclosing a cylinder of glass fixed in the 
frame, and filled with mercury up to the 
dotted line. Now the way this pendu- 
lum adjusts itself, is by the expansion 
DTcontractioniof thetwomctBlat form 
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hot weather the i-od will expand or 
lengthen, at the same time the meremr 
in the cylinder will rise, and iu /xila 
weather the rod will contract or sborten, 
and tlie mercury in the cylinder will fall; 
consequently the vibrations of the pendu- 
lum arc always equal. 

I have witnessed its performance 
myself, in an astronomical clock (by 
Barraud) iu the possession of a geii- 
tlemau whom 1 am intimately ac- 
quainted with, the clock having gone 
from March 24th to June 20th, with- 
out deviating but two minutes six 
seconds from Greenwich mean time ; 
during which time the thermometer 
was from 37^* to 69®. 

From yours, truly, 

R. Farlet. 

Botberhithe, Feb. 26th, 1825. 


THERMOMETRICAL DETERMINATION 
OF HEIGHT^. 

Sir, — Allow me to direct the at- 
tention of your readers to a branch 
of philosophical inquiry, which, 
while it yields a rational pastime, 
cannot, at the same time, fail of 
giving the most instructive lesson to 
those of them who ai-e cultivators of 
the ground. 

It is an universally received prin- 
ciple, that as we ascend in the at- 
mosphere there is a gradual diminu- 
tion of temperature, and, although 
the decrements of heat, at equal as- 
cents, are not altogether uniform, 
but advance much quicker in the 
higher than in the lower regions of 
the atmosphere, yet, as it regards 
the Island of Great Britain (whose 
highest arable lands are not far above 
the level of the sea, comparatively), 
we may, perhaps, be sufficiently near 
the tmth to assume the law of equa- 
ble progression. According, then, 
to the delicate and patient research 
of a certain celebrated philosopher, 
we may allow one degree of cold, 
by Fahrenheit’s scale, for every 90 
yards of ascent ; so that, according 
to this rule, by having the medium 
temperature corresponding to the 
latitude, we may trace out a curve 
over the island at which eternal frost 
prevails, and which may be cMled 
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the curre of congelation, correspond- 
ing to 32° of Fahrenheit's scale. 
Now, in order to discover the me- 
dium temperature at any degree of 
latitude. Professor Mayer, of Got- 
tingen, has given us the following 
formula : — ^29 cosine will ex- 
press in degrees, on the centrigade 
scale, the medium heat of the coast. 
L, in this formula, denotes the lati- 
tude of the place at which the ob« 
servation is made. 

From the two preceding rules I 
present your readers with the follow- 
ing table : — 


Latitude. 

Mean temperature at the 
level of the sea. 

Height of 
curve of 

Ceil trigrade 

Fahrenheit. 

tion m ft. 

50« 

ll.»98' 

53.® 6/ 

5832 

51 

11. 49 

52. 7 

5589 

52 

10. 99 

51. 8 

5346 

53 

10. 60 

50. 9 

6103 

64 

10. 02 

50. 0 

4860 

55 

9. 54 

49. 2 

4644 

56 

9. 07 

48. 3 

4401 

67 

8. 60 

47. 5 

4185 

58 

8. 14 

46. 6 

3942 

59 

7. 69 

45. 8 

3726 

60 

7. 25 

45. 0 

3510 


An e.xainple will best illustrate the 
use of this table. 

Suppose we are on a spot of ele- 
vated ground, in the latitude of 51®, 
and we find the temperature to be 
43° by Fahrenheit's scale, then the 
standard temperature at that lati- 
tude, according to the table, is 
62® T ; then 43® subtracted from 
52° 7' = 9® Tf and this multiplieo 
by 27(1, the number of feet in 90 
yards, is equal to 2619, the height 
of the elevated ground above the 
level of the sea. Otherwise, thus : 
32® subtracted from 4cf = 1 1®, Which, 
multiplied by 270, = 2970, = the 
number of feet below the point of 
congelation ; and this point being, 
by the table, 5689 feet above the 
level of the sea, consequently 5589 
— 2970 = 2619, the height, as 
before. 

It is not, however, to be expected 
in a fluid such as our atmosphere, 
which is subjected to so many changes 
arising from moisture, winds, re- 


flected heat, &o. that we can look 
for that consummate harmony and 
order which prevedl in the sublime 
science of astronomy ; at all events, 
this simple method of determining 
heights by the thermometer, deserves 
to be more generally known. 

I shall therefore conclude this 
paper by mentioning a circumstance, 
which snows, in a most remarkable 
manner, its near coincidence with 
strict geometrical accuracy. A gen- 
tleman at Edinburgh observed the 
temperature of Crawley and Black 
springs, on the ridge of the Fentland 
Hills (near Edinburgh, about lati- 
tude 56^), immediately upon their 
issuing from the ^ouna, to be 46^ 2f 
anddS*^^, respectively; which, from 
the mean temperature at the same 
parallel, would give 567 and 891 
feet above the level of the sea by the 
table. Now the true heights, as 
found by levelling, were respectively 
664 and 882 feet — a coincidence 
which is most surprising and satis- 
factory. Hoping that my time has 
not been mis-spent in drawing out 
this paper, 

1 remain. Sir, 

Your humble servant, 

James Yule. 

63|, Red Lion-street, Clerkenwell. 


TRUE AND apparent LEVELS. 

Sir, — I n your 82nd Number, page 
407, a Correspondent, who imme- 
diately follows your ancient friend, 
“Bibo” (who, by-the-bye, had lietter 
“ trim his boat, and be quiet”;, wishes 
to know if the surface of the water 
in his aqueduct would be a true or 
apparent level ? I answer, that he 
may rest assured that it would be t*! 
true level, corresponding to the line 
DKC in his diagram. The useful 
inference which the writer thinks 
might be drawn from his query being 
satisfactorily answered, would cer- 
tainly be interesting. Your (^rres- 
pondent, however, labours under a 
mistake when he says that the appa- 
rent line of level, DMG, will appear 
strictly level to the eye. This is not 
strictly true, for, to a person placed 
at M, the lines MD, MC, would ao- 
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pear like two vast inclined planes^ of placed at C or D, it would roll to- 

which CN, DL^ would be their per- wards M. 

pendicular heights, and were a ball James Vulk. 


the prismatic compass. 



Divide the given circle into 12 
equal parts (see Hayter’s Introduc- 
tion) ; number each division, as in 
the drawing above. 

With Blue (Prussian blue) colour 
from 1 to 7, and let it thoroughly dry ; 

With Red (carmine) colour from 
5 to 11, and, when dry. 

With Yelloa; (gamboge) colour 
from 9 to 3. 


Blue 


2 

3 

4 

5 

6 

7 






Red 

5 

6 

7 

8 

9 

10 

11 






Yellow 

9 

10 

M 

12 

1 

2 

3 


Compound. { 

Mixed. 1 

C 

0 
S 

1 

PRIMITIVE. 1 

Compound. | 

Mixed. I 

Compound. 


Cold colours.... 

1|2|3| 4| 

5| 6 

Warm colours. 

1 7 1 8 1 9 1 10 1 

11 1 12 


* Showing what colours are in oppo- 
silion to each other. 

Then with Blue colour, 3, 4, and 5. 
Red colour, 7> 8, and 9. 
Yellow colour, 1 1, 12,and 1 . 
These will give the compounds. 

C^sAR Borgia. 


EFFECTS OF FLY-WHEELS. 

Sir, — Having, in the course of 
an extensive intercourse with ope- 
rative mechanics, frequent occasion 
to observe that vei^ incorrect notions 
arc entertained with respect to the 
operation of Fly-Wheels, I have 
thought that an explanation of the 
manner of their operation might 
profitably occupy a space in your 
pages; and I have, therefore (in 
the hope that you will agree with 
me in thinking it worthy of in- 
sertion), abstracted from an ex- 
cellent article on the subject by 
Dr. Brewster, in his “ Appendix to 
Ferguson’s Lectures,” as much as 
seems to me necessary to place the 
whole subject in a simple and clear 
light before your readers. B. D 

“A Fly, in mechanics, is a heavy 
wheel or cylinder which mores rapidly 
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upon its axis, and is applied to macirines 
for the purpose of rendering uniform a 
desultory or rcciprocatingmotion, arising 
eitiier from the nature of the machinery, 
from an inequality in the resistance to 
be overcome, or from an irregular applir 
cation of the impelling power. Wnen 
the first mover is inanimate, as wind, 
water, and steam, an inequality of force 
obviously arises from a variation in the 
velocity of the wind, from an increase 
of water occasioned by sudden rains, or. 
from an augnicnlntion or diminution of 
the steam in the boiler, produced by a 
variation in the heat of the furnace; 
and, accordingly, various methods have 
been adopted for regulating the action of 
the-^c variable powers. 'Ihe same ine- 
quality of force obtains when machines 
are moved by horses or men. Every ani- 
mal exerts its greatest strength when 
first set to work. After pulling for some 
time, its strength will be impaired ; and 
when the resistance is great, it will taice 
frequent, though short relaxation, and 
then commence its labour with renovated 
vigour. 'J'hese interval.s of restaiid vigor- 
ous exertion must always produce a varia- 
tion in llie velocity of the machine, which 
ought particularly to be avoided, as being 
detrimental to the communicating parts 
as well a.s the perforinutice of the ma- 
chine, and injurious to the animal which 
is employed to drive it. liutif a fly, con- 
sisting cither of cross bars, or a massy 
circular rim, be connected with the faia- 
chinery. all these incxmvenicnces will be 
removed, A.s every fly-wheel must re- 
volve with great nipidity, the momentum 
of its circumference must be very coiisi- 
deiablc, and will consequently resist 
every att(‘iijpt cither to accelerate or re- 
tard its motion. When the macliine, 
thciefore, has been put in motion, the 
fly-wlieci will be whirling witli an uni- 
form (vlci ity, and with a force capable 
of conlinuing that celerity when there is 
any relaxation in the impelling power. 
After a short rest, the animal renews his 
eh'ui-t but the machine is now moving 
wit: it.s forimr velocity, and these fresh 
cfl*i)rts will have a tendency to iiiciease 
the velocity : the fly, however, now acts 
as a resisting power, receives the greatest 
part of the .superfluous motion, and 
cau‘'e'« llie nKichiiiery to preserve its ori- 
ginal celerity. In this way the fly secures 
to the engine an uniform motion, whe- 
ther the animal takes occasional relaxa- 
tion, or exerts his force with redoubled 
ardour. 

In machines built upon a large scale, 
there is no necessity for the interposition 
of a fly, as the inertia of the machinery 
supplies its place, and resists every 
cliange of motion that may be generated 
by an unequal admission of the corn. 

’ ** A variation iu the velocity of engines 
arises also from the nature of the ma- 
chinery. Let ui suppose that a weight of 


1000 pounds is to be raised from the bot- 
tom of a well fifty feet deep, by means of 
a bucket attached to an iron enain which 
winds round a barrel or cylinder ; and 
that' every foot in length of this chain 
weighs two pounds : it is evident that 
the resistance to be overcome iu the first 
moment is 1000 pounds, added to bO 
pounds, the weight of the chain ; and 
that this resistance diminishes gradually, 
as the chain coils round the cylinder, tul 
it becomes only 1000 pound.s, when the 
chain is completely wound uj». 'J'he re- 
sistance therefore decreases fiom lOftO to 
1000 pounds; aud if the impelling power 
is inanimate, the velocity of the bucket 
will gradually increase ; but if an animal 
IS employed, it will generally proportion 
its action to the resUtiiig load, and must 
therefore pull with a greater or less 
force, according as the bucket is near 
the bottom or tup of the well. In this 
case, however, the assistance of a fly 
may be di><pensed with, because the re- 
sistance dimilli.^heH unilornily, and may 
be rendered constant, by making the 
barrel conical, so that the chain may 
wind upon the part nearest the vertex at 
the commencement of the motion, the 
diameter of the barrel gradually in- 
creasing as the weight diminishes. In 
this way the variable resistance will be 
eqiiali/.ed much better than by the appli- 
cation of a fly-wheel ; for the fly, having 
no {Hiwer of its own, must necessarily 
waste the impelling powTr. 

** When machinery is driven by a sin- 
gle stroke steam-engine, there is such an 
inequality in the impelling power, that, 
for two nr three seconds, it docs not act 
at ail. During this interval of inai:tivity, 
the machinery would neces.sarily stop, 
were it not impelled by a massy lly- wheel 
of a great diameter, revolving with ra- 
pidity, till the moving power again re- 
sumes its energy. 

“ If the moving power is a man acting 
with a handle or winch, it is subject to 
great inequalities. The greatest iorce is 
exerted when the man pulls the handle 
upwards from the height of his knee, 
and he acts with the least force when 
the liaiidle, being in a vertical position, 
is thrust from him in a horizontal direc- 
tion. The force is again increased when 
the handle is pushect downwards by the 
man’s weight, audit is diminished when 
the handle, being at its lowest point, is 
pulled towards him horizontally. But 
when a fly is properly connected with 
the machinery, these irregular exertions 
arc equalized, the velocity becomes uni- 
form, and the load is raised with an 
equable and steady motion. 

In many cases, where the impelling 
force is alternately augmented or dimi- 
nished, the performance of the machine 
may be increased by rendering the resist- 
ance unequal, and accommoiuting it to 
the ineoualities of the moving power. 
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Dj'. llol)is(»n observes, that * there are 
fiomt beautiful specimens of this kind of 
adjustment in the mechaiiism of animal 
bodies.* 


“ Hesides the utility of fly-wheels as 
regulators of machinery, they have been 
employed for arcuniulating or colleciiiig 
1 ) 0 wer. If motion i? communicated to a 
fly-wheel by means of a small force, and 
this force is continued till the wheel 
has acquired a great velocity, such a 
quantity of motion will be accumulated 
111 its circumference as to overcome re- 
sistances, and produce effects, which 
could never have been aecomplishcd by 
theoriuinal force. i?o great this ac- 
cumulation of power, tliat a force equi- 
valent to 20 pounds, applied for the 
space of.'i? seconds to the circumference 
ot a cylinder, 20 feet diameter, which 
we igli'i 47i:i pounds, would} at the dns- 
fam e of one toot from the ccx>tre, give 
an iinpul.se to a itiufcket-ball equal to 
what it receives from a tnll chat ge of 
gunpowder. In the space of six minutes 
and ten secomls, the same elicct would 
be prorliiced, if the cylinder was driven 
bv a mail who coiistairtiy exerted a foice 
(<f 20 pounds at a winch one foot long 
“ 'I'lii.s luTumulalionot power is finely 
exiMiiplified in the sling. When the 
ihomr which contains the stone is swung 
1 omid the head of the .‘'linger, the foree 
of the hand is continually aecumulating 
in the re\olving stone, till it i.s di^- 
ciiarecd with a de«rce of j'apidity wliicli 
it ‘ould ne\er have received fioiii the 
force of the hand alone. Whoi a. stone 
is piojceted from the hand itscU, there 
is euMi tlien a certain dcirree ot lorce ac- 
csiimnlaled, though the stone only moves 
through the aicli of aciicle. It we fix 
the Slone in an opening at the extremity 
ot a piece of wood two feet long, and 
di-'Chai Kc it ill the usual way, theie an ill 
be mme force accumulated than uilh 
the hand alone, fjjr the stone describes 
a laigiT aieli in the .same time, and 
must tlieieforc be projected vvitli greater 


force. 

“ VV’liCii coins or medals aie struck, a 
very eoiisldeiableaccninulation of power 
is nece.srjary, and thi.s iselfected hy niean.s 
of a fly. The force is first accumulated 
in weights fixed in the end ot the fly; 
thisfoiieiscomnuinicatcd to tw'oleveiV, 
by which it is tariher condensed ; and 
from these levers it is trausmitiefl to a 


screw, oy vvhien it suffers a second con- 
dviisitiori. 'J'he stamp i.s tlien inipres.sed 
on the coin or mcd.ii hy means of this 
force, which was first accumulated hy 
the fly, and afterwards augmented by the 
intervention of two mechanical power'*. 

“ Notwithstanding the great advantages 
of fly wheels, both as regulators of ma- 
chines and collectors ot power, their 

S wholly depends upon the position 
is assigned them, relative to the 
impelled and working points of the en- 


gine. For this nurpose no particular 
rule.'* can he laid down, as their ppsiiion 
depends altogether on the nature of the 
machiuerv. We may observe, however, 
in general} that when fly-wheels are i in- 
ploycd to regulate maeJiiiicry, tliey should 
he hear the impelling power: and when 
used to accumulate lorce in tlie working 

J ioint, they .should not be lar distant 
roin it. In'hand-mills for grinding corn, 
the fly is, for the most part, very injudi- 
ciously fixed on the axis to which the 
winch is attached ; whereas it should 
always be fastened to the upper mill- 
stone, .so as to revolve with the same 
rapidity. In the flist position, indeed, 
it must equalize tlie varying effortsof the 
power which moves tlie winch ; but 
wheniti s at-taclied to tlie turning iiiill- 
stoue,l t nut only docs this, but contri- 
butes very effectually to the grinding of 
the corn. 

“ Dr. Desaguliers mentions an instance 
of a hliindcring engineer, who ap))licd a 
fly-wdicel to the slowest mover of the 
machine, instead of the .swifte.st. 'I'he 
machine was driven by four men, and 
when the fly was taken away, one man 
wa.s sufliciently able to work it. The 
error of the woikman arose Irom his 
coneeiving, liki^ many other*?, that the 
fly added p«)wer to the machine; hit we 

f ire.sume that Dr. l)esagulier.s himself 
ia.s boi'ii acce.ssory to this genera) mis- 
cdnceptioij of its nature, hy dfiioiniiiaiiiig 
it a mecf.nmaal power, liy the interpo- 
sition of a fly, however, a.s the Doctor 
well knew, we gain uo mechanical foice; 
the inmelling power, on tlie contrary, is 
w.Ktca, and the Hy it.sclf even lt)se.s .Mime 
of the lorce wliich it receives, by the re- 
sistance of the air.” 


EXTRACTING ROOTS OF PERFECT 
CUBE NUMBERS. 

Sir, — I have read, with iiiueh 
pleasure, the ninny eomniiini(‘ution.s 
made to you, as replies to J. T.*s 
inquiry respecting the best method 
of Jixtriieting the (hibe Root. I 
have not time, at present, to say any 
thing on tlie .seieutilie principles of 
the subject, but at some future time, 
perhaps, I may lay them before you, 
in a manner which will enable per- 
sons not accustomed to such calcula- 
tions more easily to learn the manner 
of cxtraviinff the roots of cube num- 
bers, on principle'? (icduced from the 
peculiar nature of their formation. 

Permit me iiow to luy before you 
two methods by which the roots of 
all perfect cube numbers may be 
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discovered by persons totally unac> 
quaintcd with the regular proceed- 
ings used for extracting them. 

The first results from the application 
of a very curious property possessed 


23 = 

8 

8 

6 

33 * 

27 

27 

+ 6 

43 = 

64 

64 

6 

53 « 

135 

125 

+ 6 

63 = 

216 

216 

+ 6 

73 == 

343 

343 

+ 6 

8J = 

512 

512 

-f- 6 

93 * 

729 

729 

-r 6 

103 rs 

1000 

1000 

‘T* 6 

113 = 

1331 

1331 

+ 6 

123 = 

1728 

1728 

6 

133 = 

2197 

2197 

■r 6 

143 == 

2744 

2744 

6 


Now, from the above, we deduce 
the following method of discovering 
the root of any perfect cube number. 
Let a table be composed of the cubes 
of 6 and its multiples, of which 
the following will represent a por- 
tion, viz. — 

48* = 110,592 
543 = 157,464 
603 = 216,000 
663 = 287,496 
733 373,248 

783 = 474,5M 

riicn let the cube number, 117,649 
I)** proposed. On reterence to our 
lhi)le, we find it is greater than the 
('ul)c of 48, and less than that of 54 : 
let it be divided by 6, viz. 19608, 
and 1 remainder, which shows at 
once that its root must be an unit 

P = I 
23 = 8 

33 == 27 

43 = 64 

.53 » 12.5 

f»3 = 216 
78 « 343 
83 = 51 l 
93 = 729 
103 = 1000 


by the number G, viz. if the cube 
numbers less than that of 6 he 
divided by 6, the remainders on 
the divisions will be the respective 
roots : — 

Quotient 1 Remainder 2 


4 3 

10 4 

20 .5 

36 0 

57 1 

85 2 

121 3 

166 4 

221 .5 

288 0 

366 1 

457 2 


greater than a multiple of 6; and 
as it is less than the cube of it 
must be the cube of 48 + 1, and 
on calculation we find 49^ = 1 1 7 ,64 9. 
Let 176,616 be proposed ; we find it 
is greater than the cube of 54, and 
less than that of 60 ; dividing by 6, 
we find the remainder 2, therefore it 
must be the cube of 64 + 2, and we 
accordingly find its root to be 56. 
Let 250,04/ be proposed ; it is greater 
than the cube of 60, and less than 
that of 66, and on being divided 
by 6, leaves, as the remainder, 3 ; 

^ 250,047 = 63. These few ex- 
amples are sufHcient to enable any 
person to apply this method in 
practice. 

My other method is derived from 
a curious property in the cubes, 
which is this ; no two digits termi • 
natc their cubes in the same digit : — 

13 terminates in 1 


83 2 

73 3 

43 4 

53 h 

63 6 

33 7 

23 8 

93 9 

103 0 


Hence, in anv cube number, the cube. Let <vw compose a tabic 
terminating digit of the root is iudi- of the cubes 0 . -u and its nuiUiples, 
cated by the terminating digit of the which will be eaiily done as far as 
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100, as it only requires the addition 
of 000 to the cube of each digit. 

103 1,000 

203 ^ 8,000 

303 ^ 27,000 

403 = 64,000 

.503 = 125,000 

603 = 216,000 

703 * 343,000 

803 ^ 512,000 

003 ^ 729,000 

1003 = 1,000,000 

Let 148,877 he proposed, and its 
cube root required ; we find, by in- 
specting the table, that it is greater 
than the cube gf 50, and less than 
that of 60, and its terminating digit 
is 7 ; as on digit givCs a cube 
terminating in 7» except 3, it is plain 
that the number proposed must be 
the cube of 50 + 3, and we find that 
'^1*48,887 = 53; 614,125 is greater 
than the cube of 80, and less than 


that of 90 ; but its terminating digit, 
5, shows its root must terminate in 
the same ; . • . 85 is its cubp root, h 
need not add any thing to this ex- 
planation. 

When the cube of any number is 
multiplied by any factor, and the 
square of the same number also 
multiplied, and the number itself 
multiplied, the sum of the three 
products will form one side of what 
IS called an adfected cubic equation, 
which is usually expressed as follows : 

6*3 + 8a^ + 12 j: = 292,832,930. 

It will be easily perceived that 
the extraction of the root, or the 
value ol X, in such an equation, 
must present greater difficulties than 
the extraction of the root of a simple 
cube number, which may be ex- 
pressed JT® = 1,000,000. 

Will you allow an untaught phi- 
losopher to attempt the extraction 
of the root of the adfected cubic 
equation, as first mentioned } 


Let 6 + 

8a« + 12» =. 

292,8.32,930 


Quere * 7 



6 8 

12 

292,832,9.30 

365 

9 3 

1,2 




24,. 




54,.. 



1st divisor 

54,241,2 

162,72.3,6.. 

3 




2700 66 

,12 

130,109A’)- 


540 

*36 

52,8. 

19,656... 



3276 

19,70,892 

118,2.5.3,52. 

6 

388800 725 

12 

11,8.55,810 


.5400 

5,800 



25 

2,365,350 



394225 

2,371,162 

11,855,810 

5 



00,000,000 




. * ' * 

365 


1 am. Sir, your most obedient servant, 

Cork, Dec. 14th, 1824. Richard Dowdin. 
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HIGH PRICK OF BEER. 


HIGH PRICE OF BEER. 

Sir, — As the true friend of the 
Mechanics, and, perhaps, the best 
they have, l)ccause you possess the 
means as well as the will to serve 
them, 1 take the liberty of address- 
in;^ you to entreat you will upon 
anotfier occasion step forward in 
their cause. 

1 see, by the Newspapers, that it 
is the intention of his Majesty’s 
Ministers to apply the sujTilus reve- 
nue of the country in taking* off cer- 
tain taxes, which, in my opinion, 
ini^ht as well remain, or, at least, 
could l»etter be borne by the parties 
paying them than llic present cnor- 
moiLs duty upon beer can be by the 
labouring man and the mechanic. 
It has again and iigain been demon- 
strakMl tluit beer is the most nutri-' 
tious and wholesome beverage for 
the hard-working man, uud that it 
is essential to his sustenance under 
fatigue or great exertion ; and that 
spirit', are, in an equal degree, inju- 
rious, and productive of the woi^t 
conse(|uences, hy stimulating men’b 
minds to a state next to madness, 
and so fitting them for the com- 
mission of every species of crime ; 
and the opinions of the hest informed 
men have received confirmotioii hy 
the last <leclai’atious of crimiinils 
themselves, that spirits liavc not only 
these effects, but have often been 
the exciting cause even to murder. 

Now, Sir, the (chancellor of the 
Exchequer proposes to reduce the 
duties upon spiritous liqiiors (this 
bane of life), and to leave beer, that 
wholesome and jujcc.s.sary article, 
just where it was. Jlut this is not 
all that I liave to .suhinit to yonr and 
the public’s consideration. Tl\<*rc is 
an inequality, ;ind, c(jnscquently, an 
injustice in the taxation upon beer. 
Tnat which the noblemen and the 
wealthy brew for tlieir families and 
«jstablishineiits pays no tax ; whereas 
that which is brewed for sale is hur- 
(hened with Kk*. per barrel. This 
may comparatively and in theory 
bear a feasible sort of justification, 
inasmuch as uniny articles for pri- 
vate use ii»e exempt from duties 
•vUich those prepyred for sale or 
met{*handi.'e are subjected to. But, 


Mr. Editor, let .Us look at it in prac- 
tice. The wealthy man .with many ser- 
vants, whose time can well be spared, 
and who.se capacious cellars and 
ample conveniences admit of it, can 
brew, it is true, and feel no incon- 
venience. Can the mechanic or the 
citizen do this ? Have they the 
means to purchase the malt, the 
hops, the utensils for brewing ? Will 
their lodgings ii town, or their cot- 
tages in the country, admit of it ? 
Can their time be spared to brew in 
small quantities ? In short, Mr. 
Editor, is it not wholly and abso- 
lutely out of the mecliaiiic’s and the 
labourer’s power i and is he not, of 
necessity, comptlLd to purchase of 
the l)rewer or the piilnican, who 
must pay lOv. per barrel duty upon 
it di bfct\ over and al) 0 \e w’hat the 
rich man pa\s in malt ami hops? 
Is this fair?— is it Just? — is it not 
opprescive? I wo\'d ji.)t wiiiinely 
suffer my feelings to lod me. into 
improper or <lisrcs[U‘ctfnl cx[>re3- 
sions. 1 am as loyal O'* any man 
living, and venerate ilic consti- 
tiited authorities. I believe his i\fa- 
jesty’s present Mini!?lors are good 
men, and mean every thing for the 
best, and 1 esteem them. 1 cannot, 
however, altogether suppress my 
f(*e!iiigsiqnmii subject so at variance 
with the declared intentions of the 
Chancellor of the K.xclicquer, that 
he was desirous, as iniicli as possible, 
to relieve the middling and lower 
classes of society in prcP'ronce to 
the more opiilent, and so oppotreU to 
niuit ! conct'ice to be just U'ld right. 

To elucidate the inequality of the 
present duty upon beer, permit me 
to su))mit the following short state- 
ment : — 

A quarter of malt pays 20.>*. duty, 
and this, according to the common 
calculation, will need 8 pounds of 
hops, which pay2r/. per pound duty, 
making 21.s. 4d., from which it is 
generally calculated that J barrels of 
strong beer, of the quality of ale or 
porter, may be brewed. This makes 
the duty to private persons only 
7s. lid. per barrel, whereas the duty 
upon that which the mechanic and 
poor man drinks is 17s. ; so that 

the mechanic, who, of necemty, must 
vurcliase, because he cannot brew, pays 
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for Ilia beer mure than double the 
duty which the rich man jpays. 

If the duty upon beer is of such 
amount and importance, in point 
of revenue, that it cannot, under 
the existing emergencies, be given 
up, let it be eijualized. Place an 
equivalent additional duty on the 
malt and hops, that all may pay alike; 
or let the Government give ^ a 
portion of the duty upon beer. This 
latter mode would be very little (if 
any) loss to the revenue, because, if 
a portion of the duty were given up, 
ilie w'ealthy would purchase of the 
brewer ratller than be at the trouble 
of hrevviijg, and the cons’iiuiption 
would be greater ; imd, consequently, 
the duty upon malt as well as upon 
beer would be increased, and the 
agriculturist, that darting child of 
recejiU k^is/ntion, would come in for 
a -.lAtS oc vne advantages. 

1 really think, Mr. Editor, that if 
this matter be properly represented, 
it will receive that attention of which 
1 am sure you will consider it deserv- 
ing. I therefore entreat you to 
devote a portion of your valuable 
Magazine to the discussion of the 
subject, convinced that by doing so 
you will confer a lasting obligation 
upon every hardworking mail, and 
for which, I trust, they will feel 
grateful. I can answer for one, who 
subscribes himself. 

Your obliged servant 
and well-wisher, 

Mark Anvil, Blacksmith. 
Thames-.strGct, i3t|i March, 1825. 


Sir,— Allow an old Correspondent to 
intrude a few words, on a subject that 
militates not alittle against the perfeeiion 
of machinery in general, and a heavy 
accumulation of friction in the opera- 
tioii of every .species of wovkinen. You 
will no doubt agree with all judges of 
mechanism, that the most eotnplele .sys- 
tem of machinery becomeRinjujed when 
not supplied with oil, aud that muscular 
energy requires, in like manner, to be 
recruited continually. Now, Sir, how 
can it be supposed the workman can act 
with energy, and execute with judraent, 
if his own machine be debilitated, from 
want of tliat proper sustenance which 
is necessary to lubricate the frame, invi- 
gorarc the mind, and giro strength and 
energy to those members which ure in- 


CHUCK. 

cessantly employed in promoting the ge- 
neral good ? Surely the seldsh, which is 
the social principle in every man’s breast, 
requires no forced excitement, even with 
those whose circumstances place them 
above labouring for their own support, 
to feel commiseration for the working 
classes, whose hands, with all their in- 
dustry, may be said to be unable to feed 
their mouths. ‘‘ Man is nut to live by 
bread alone,” is the language of Divinity 
and Nature. But how, under the exist- 
ing duties on beer, is a man to support 
his perpetually exliamstiug frame, and 
hud bread for his family, out of his li- 
mited wages? The mechaiiic.s of Eng- 
land are the glory, strength, and riches 
of the land. Deprived ot tlie.'*e, where 
is our army, fleet, or even country ? As, 

. Sir, a word to the wise is sunicient, and 
as the present Ministry arc seriously 
bent on promoting the public weal, allow 
me the opportunity of stating, through 
the medium of your very popular Maga- 
zine, what I conceive would be produc- 
tive of much benefit to the working 
classes, and of course to the revenue— 
that is, to the couiitiy at large. Bread 
is certainly the hrstof all ctnisi derations, 
and the late convictions for false rctiirns 
of sales of flour, will doubtless coine 
under legislative consideration; but t lie 
article mull liquof, which is almost the 
main stay of the labouring man’s exer- 
tion, is a grievance, as the ]>ri(*e of it 
now is, which presses most cruelly on 
those least able to bear it. Were* the 
duty taken from the beer, the rich, who 
brew for themselves now, would buy of 
the brewer ; by wdiicb an increased sale 
would follow, to the improvement of the 
revenue^ and rednetion of price to the 
niechuiiic. This necessary of lif»‘ might 
be lower considerably in price, luit for the 
enomious excise duty of ten shillings per 
barrel on beer, which, with those on 
malt and hojKS, amounting altogether to 
17s. IJd. on the barrel alone, the hard- 
workiug, meritorious mechanic is obliged 
to pav, in older to keep soul ami body 
together, and give his family their daily 
bread. Surely a British Sena'ie will 
not iM*rrnit such a state of things longer 
to remain. 

A Steam Engine Workman. 


MU. .SPEEU’S CHUCK. 

Sill, — The Members of the Society 
of Arts are certainly very igiioran‘ 
(with reverence be it spoken) of the 
tools that are used in an en^rineer's 
workshop. The Chuck, said, in your 
last Number, to be invented by E. 
Speer, Esq., is as common as chairs 
in a barber’s shop. 

J. Y. 



41 

448 } 

SIMPLE BLOWPIPE, 



Sir, — Having seen in your Maga- 
ime the sketch of a Steam-Soldering 
Apparatus, from a Young Gol^ 
fimith, the foregoing plan came to 
my mind. Whethcjs^aew or old, I 
kno'iv not ; if new, you should 
consider it worthy of a place in your 
\auiable little work, I shall feel a 
I)ri(lK in having submitted something, 
however small and insignificant, for 
the good of my brother mechanics. 
J once saw an apparatus used in 
glass-working, which I conceived to 
be Hie same, l»ut I could not sec the 
acting part. There are similar con- 
structions, on a much larger scale, 
used at some iron-foundries, to keep 
up a regular blast. The description 
is simple : — 

A is a vessel, open at bottom, fixed in 
H13I1 (whicli is open at top), by stays at 


the sides or bottom, in such a manner 
as to have a free communication froih. 
one to the other. C, a mouth-pipe, by 
which tlie operator fills the vessel, A 
with air. D, a pipe, to convey the blast 
to a lamp, E; the part BBIl renre.sents 
water, which just covers the end of the 
pipe, C, and prevents any air from 
escaping, except by the pipe, 1). When 
the vessel is filled with air, there will he 
a great pressure of water, which will, I 
think, produce a strong blast, through a 
.small aperture. The apparatus may be 
so arranged that the lamp may stand on 
a bench or table, and the jiipes bent to 
correspond, so that the operator may, as 
he goes on with his work, renew the air 
from time to time. 

I am, Sir, 

Your obedient servant, 

D. S. VV. 

A Mathematical Instiument-maker. 
March 25tli, 1625. 


NO ricii; TO OUR READERS AND CORRESPONDENTS. 

The present Number concludes our Third Volume, On the 30ih of April nexty n,e 
shall publish a Supplement to the Volume, containing Title, Preface, Index, 
with a Port' ait, by an eminent Eng7'aver, of that en^htened and indefatigable 
Friend of the IVorking Classes, Hen ry Brough am, M.P, 

N. D^Na; unless before the 15tb of April. 

Notices io j:3ier Correspondents in our next Number. 


ftjMnnlaideatloss (post paid) to bo addressed to the Editor, at the PabUahers*, 
KNlGHT*'aiid LA€£Y, 5A, Paternoster-row, London. 
olHlod hyB. Bbmiut, Bolt-court, Fleet-etreot, l^ondoot 










